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IL-8 RECEPTOR ANTAGONISTS 

FIELD OF THE INVENTION 

This invcnuon relates u. a novel group «i phenyl urca compounds, processes lor ihc 
preparauon thereof, ihe u.sc thereof in ireaung IL-K.GROa. GROp. GROyand NAP-2 
mediated diseases and phannaccuiical compositions for u.sc in such therapy. 

BACKGROUND OF THE INVENTION 

Many different names have hecn applied to lnterleukin-8 (IL-8). such as neutrophil 
atliaciant/acy vaUon protein- 1 (NAP- 1 ). monocyte derived neutrophil chemouctic factor 
(MDNCF). neutrophU activating factor (NAF). and T-cell lymphocvu: chemoucuc factor 
lnterleukm-8 is a chemoattractant for neutrophils. ba.sophils, and a sub.sct of T-celh I. 
prc^uced by a majonty of nucleated cells including macrophages, fibroblasts, endothelial and 
ep.thehal cells exposed to TNF, IL- . a. IL- 1 p or LPS. and by neutrophils themselves when 
exposed to LPS or chemotactic factors such as FMLP. M. Baggiolini ct al, J Clin lnv.c. 

2223n^r.'''''^"'""^' iJ—m. 3474 (1987) and LM^^^ 
MO«o r '' " '^'^^ < and J. Bio. rh.n. ,0621 

(1989): Cassatella et al. J. Immnnni |4)< 32 1 6 ( 1992). 

Groa. GROp. GROy and NAP-2 al.so belong ,0 the chcmokinc a family Like IL-X 
lhe.se chemokincs have al.so been referred ... by different names. For instance GROa p y have 
been referred to as MGSAa. p and y respectively (Melanoma Growth Stimulating Activity, 

Z^^'ZT V ""l" ' '''''' ^''''"'^ -^^J™^ • 

(199.). All 01 the chcmokines ol the a-family which pi,.s.se.ss the ELR motif di recti v prcccdin.- 

the CXC motil bind to the IL-8 B receptor 

IL-8. Groa. GROp. GROyand NAP-2 stimulate a number o, functions in vitro Thcx 
have all been .shown to have chem.«.ttractan. properties for neutrophils, while IL-8 and GROo 
have demonstrated T- lymphocytes, and busoph.lcs chemotacuc activuv. In add.uon IL-K c;u, 
induce histamine relca..e from ba.sophils Irom both normal and atopic md.viduals GRO-a aiid 
IL-8 can .n addit.on. induce ly.sozomal en/ymc release and re.spira.orv burst irom neutrophils 
IL.-8 has al.s(. been shown 10 increase the surtace exp.x?.s.sion of Mac-! (CD I lh/CDI8)on 
neutrophils without dc novo protein .synthesis This may contribute increased adhesion ot 
the neutrophils to x a.scular endothelial cells. Many known disea.ses are characterized hN 
ma.ss.ve neutrophil infiltration. As IL-8. Groa. GROp. GROyand NAP-2 promote the 
accumulauon and activation of neutrophils, the.se chemokines have been impl.cated in a wide 
range 01 acute and chronic intlamma.ory di.st.rders .nclud.ng p.sonas.s and rheuma.oid arthniis 
Bagg.«hni e. al. FEPS ^O? . 97 (1992,: Miller et al. Crit. R.V . ,7 m992, ' 
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Oppcnheim ci al, Annu. Rev. ImmunoL 9. 617 (\99\V. Scilzcial.. J Clin Invesi X7 46^ 
( I99I ): Miller el al.. Am Rev Rcspir. Pis 146. 427 ( 1992); Donnely ei al.. Lancet 34 L 643 
(1993). In addition the ELR chcmokines (those containing the amino acids ELR motif jusi 
prior to the CXC moliO have also been implicated in angioslasis. Strieter el al. Science 258, 
5 1798 (1992). 

In vitro, IL-8, Groa, GROP, GROyand NAP-2 induce neutrophil shape change, 
chemouixis, granule release, and rcspiraiory burst, by binding to and activating receptors of the 
seven-u-ansmcmbrane, G-protcin-Iinkcd family, in panicular by binding to IL-8 receptors, 
most notably the B-receptor Thomas ei al., J. Biol Chem 266 14839 ( 1991): and Holmes 
10 ci a).. Science 253 . 1 278 ( 199 1 ). The development of non-peptide small molecule antagonists 
tor members ol this receptor lamily has precedent. For a review see R. Freidinger in: 
Progress in Dru^ Research. Vol. 40, pp. 33-98, Birkhauser Verlag, Basel 1993. Hence, the 
IL-8 receptor represents a promising target for the development of novel anti-inflammatory 
agents. 

15 Two high affinity human IL-8 receptors (77% homology) have been characterized: IL- 

8Ra, which binds only IL-8 with high affinity, and IL-SRp. which has high affinity for IL-8 
as well as for GRO-a, GROp, GROy and NAP-2. See Holmes et al.. supra: Murphy el al.. 
Science 253. 1280 ( 1991): Lee et al.. J. Biol. Chem . 267. 16283(1992): LaRosa et al., L 
Biol. Chem 267. 25402 (1992): and Gayle et al., J Biol Chem 26R 7283 (1993). 

20 There remains a need for u-eatment, in this field, lor compounds which are capable ot 

binding to the [L-8 a or p receptor. Therefore, conditions asscKiaicd with an increase in IL-8 
production (which is responsible for chemouixis of ncuu-ophil and T-cclls subsets into the 
inflammatory .site) would bcncfil by compounds which arc inhibitors of IL-8 receptor binding. 

25 SUMMARY OF THE INVENTION 

This invention provides for a method of treating a chcmokinc mediated disease, 
wherein the chcmokinc is one which binds to an IL-8 a or P receptor and which method 
compri.scs administering an effective amount of a compound of Formula (I) or a 
phamiaccutically acceptable sail thereof. In panicular the chcmokinc is IL-8. 

30 This invention aL<;o relates to a metliod of inhibiting the binding of IL-8 to its receptors 

in a mammal in need thereof which comprises administering to said mammal an effective 
amount ol a compound of Formula (I). 

Compounds oi Formula (h useful in the present inventii>n arc represented by the 
siruciurc: 
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wherein 

X is oxygen or sulfur; 

R is any functional moieiy having an ionizablc hydrogen and a pKa of 10 or less: 

R| is independenUy selected from hydrogen: halogen: niu^o: cyano; halosubsiituted Cmo 
alkyi: Ci-io alkyl: €2-10 alkenyl; Ci-ioalkoxy; halosubstiiuted Ci-ioalkoxy: azide: 
S(0)iR4: hydroxy: hydroxy C|-4alkyl; aryl; aryl C1.4 alkyl: aryloxy: aryl C1-4 alkyioxy: 
heieroaryl: heieroarylalkyl: heierocyclic, heterocyclic Ci.4alkyl: heieroaryl C1.4 alkyioxy: 
aryl C2-IO alkenyl; heieroaryl C2-IO alkenyl; heterocyclic C2- 10 alkenyl; NR4R5: €2-10 
alkenyl C(0)NR4R5: C(0)NR4R5; C(O)NR4R|0; S(0)3H; S(0)3R8: Cmo alkyl 
CrO)R 1 1 ; C2. 1 0 alkenyl C(0)R || ; C2- 10 alkenyl aO)OR \ 1 : C(0)R 1 1 : C(0)OR 1 2 : 
0C(0) R 1 1 ; NR4C(0)R 1 1 : or iwo R 1 moieUes together may form 0-(CH2)sO- or a 5 to 6 
mcmbered unsaturated ring; 

I is 0, or an integer having a value of I or 2; 

s is an integer having a value of 1 to 3; 

R4 and R5 are independently hydrogen, optionally substituted C1-4 alkyl, optionally 

subsutuicd aryl. optionally substituted aryl Ci^alkyl, opuonally substituted hcteroaryl, 
optionally substituted hcteroaryl C | -4alkyl, heiertKyclic, heterocyclic C ) .4 alkyl. or R4 
and R5 together with the nitrogen to which they arc attached form a 5 to 7 member ring 
which may optionally comprise an additional hetcroatom selected from O/N/S: 

Y is independently sclccicd Irom hydrogen: halogen: niu-o: cyano: halosubstituted C|. 10 alkyl: 
C\.[{\ alkyl: C2. |() alkenyl: C | . 10 alkoxy: halosuhsuiuied Cmo alkoxy: azidc: S(0)|R4: 
hydroxy: hydroxyCi-4alkyl: aryl: aryl C1.4 alkyl: aryloxy: arylCi.4 alkyioxy: hcieroar>'l: 
heieroarylalkyl: heteroary 1 C 1 .4 alkyioxy: heterocyclic, heterocyclic Ci-4alkyl: aryl C2- 10 
alkenyl: heteroaiyl C2- 10 alkenyl: heterocyclic Ci- 10 alkenyl: NR4R.S: C2. 10 alkenyl 
C(0)NR4R5: C(0)NR4R5; C(O)NR4Ri0: S(0)3H: S(0)3R8: Cmo alkyl C(0)R 1 1 : 
C2. 1 0 alkenyl C(0)R 1 1 : C2- 1 0 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2 : 0C(0> R 1 ] : 
NR4C(0)R 1 1 : or two Y moieties together may fomi 0-(CH2)sO- or a 5 to 6 mcmbered 
unsaturated ring: 

n is an iincycr having a value of I lo 3: 

m is an integer having a value ol I 10 3: 

Rk is hydrogen or C 1 .4 alkyl: 

R 10 is Cmo alkyl C(0)2R8: 
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Rm is hydrogen. C I -4 alkyl. optionally subsiiiuied aryl. optionally subsutulcd aryl C | -4alkyl. 
optionally substituted heteroaryl. optionally subsuiuied heteroarylC | -4alkyl. optionally 
substituted heterocyclic, or optionally substituted hetcrocycIicC|-4alkyl: 

Rl2 is hydrogen. Cj- 10 alkyl. optionally substituted aryl or optionally .sub.siiiulcd arylalkyl: 

or a phannaccuiically acccpubly salt iheieol'. 

Another aspect of the present invention is to a method of treating a chcmokinc mediated 
disease, wherein the chemokine is one which binds to an IL-8 a or p receptor and which 
method comprises admini.stering an effective amount of a compound of Formula fll) or a 
pharmaceutically acceptable salt thereof, as defined herein. 

This invention also relates to a method of inhibiung the binding of IL-8 to its receptors 
in a mammal in need thereof which comprises administering to said mammal an effective 
amount of a compound of Formula (II), as defined herein. 

This invenUon also relates to the novel compounds of Formula (II). or a 
pharmaceutically acceptable salt thereof, as defined herein. 

Another aspect of the present invention is to a method of treaUng a chemokine mediated 
disease, wherein the chemokine is one which binds to an IL-8 a or 3 receptor and which 
method comprises administering an effective amount of a compound of Formula (III) or a 
pharmaceutically acceptable .salt thereof, as defined herein. 

This invention also relates to a method of inhibiting the binding of IL-8 to iis receptors 
in a mammal in need thereof which comprises administering to said mammal an effective 
amount ol a compound of Formula (III), as defined herein. 

This invention al.so relates to the novel compounds of Formula (III), or u 
pharmaceutically acceptable .salt thereof, as defined herein. 

DETAILED DESCRIPTinN qfthf rMVFMTi n|vi 

The compounds of Formula (I) may also be u.scd in a-ssociation u iih the vcicrinar>' 
treatment of mammals, other than humans, in need of inhibition of IL-S or other chcmokincs 
which bind to the IL-S a and p receptors. Chemokine mediated di.sea.scs lor la-jtmeni. 
therapeutically or prophylactically. in animals include di.sea.se states such ;ls iho.so noted herein 
in the Methods of Treatment section. 



lies an 



In compounds of Formula (I). R is suitably any functional mt)ieiy which provide 
umizable hydrogen having a pKa of H) or less, preferably I rom abolii 3 lo 9. more prclerabix 
from about 3 to 7. Such functional groups include, but are not limited lo. hvdrn.xv. carboxvlic 
acid, thiol. -SR2 -OR2. -NH-CfO)Ra. -C(0)NR6R7. a .substituted sulfonamides of the 
formula -NHS(0)2Rb. -S(0)2NHRc. NHC(X2)NHRb. or a teirazolyl: wherein X2 is oxygen 
or .sulfur, preferably oxygen. Preferably, the functional group is other than a .sulfonic acid.' 
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either direcUy or as a subsUiueni group on ihc aryK heicroaryl. or heicrocvclic moieiy ring 
such as in SR2 or OR2. More preferably R is OH. SH. or NHS(0)2Rb." Suilably. R2 is a 
subsliluied aryl, heieroaryl. or heterocyclic moiciy which ring has the functional moieiy 
providing the ionizabic hydrogen having a pKa of 10 t)r less. 

Suitably, R6 and R7 arc independently hydrogen or a C 1 -4 alkyl group, or R6 and R7 
together mih the nitrogen to which they are attached form a 5 to 7 member ring which rin. may 
opuonally conuin an additional heieroaiom which hetcroatom is selected from oxygen, nitmgcn 
or sulfur. This heteroring may be optionally subsUtuted as defined herein. 

Suitably Ra is an alkyl, aryl. arylC 1 -4alkyl. heieroaryl. hcicroarvIC 1 4alkyl 
heierocycUc. or a heterocyclic Ci^kyl mo.eiy, all of which may be optionally subsututcd. as 
deflned herein below. 

Suitably. Rb is a NR6R7, alkyl. aiyl. aryIC|-4alkyl. arylC2-4aIkcnyl, heteroaryl 
heieroarylCi^lkyl, heteroarylC2-4 alkenyl. heterocyclic, or heterocyclic C|.4alkvl or a 
heterocyclic C2-4alkenyl moiety, camphor, all of which may be optionally sub.^Ututcd one t<. 
three times independenUy by halogen; niu-o: halosubstituted C1-4 alkyl. .such as CF3: C1-4 
alkyl. such as methyl: alkoxy. such as meihoxy: NRyCfORa: C(0)NR6R7. S(0)3H. or 
C(0)OCm alkyl. Rb is preferably an optionally .substituted phenyl, benzyl, or styr>'l When 
Rb is a heteroaryl preferably it is an opUonally substituted thiazolc. op.ionally sub.stituted 
ihienyl. or optionally substituted quinolinyl ring. Wherein Ry is hvdroccn or a C | .4 alkyl 
preferably hydrogen, and suitably when the .subsiitucni group is NR9C(0)Ra. then Ra is 
preferably an alkyl group, such as methyl. 

Suitably Rc is hydrogen, alkyl. aryl. arylC|.4alkyl. arvlCi.4alkonvl. heicroaryl 
heieroarylCi.4alkyl. hcieroarylCi-4alkenyl. heterocyclic, or heicrocvclic C|.4alkyl. or a 
heterocyclic Ci.4alkenyl moieiy. all of which may be opuonally subsi.iuicd one lo'threc linics 
independently by halogen, nitro. halosub.stiiuted C 1 -4 alkvl. C | -4 alkvl C 1 4 alkoxy 
NR9C(0)Ra. C(0>NR6R7. S(0)3H. or C(0)OC , -4 alkyl. wherein Rm ,> hydrogen or a C , .4 
alkyl. Preferably, Rc is an optionally suh.<;iituicd phenyl. 

When R is an OR2 or SR2 moiciy ii is rccogni/i^d by one ol skill >n the an thai the arx 1 
ring musi. therefore, contain the required ioni/ablc hydroycn. The arvl nn- mav aKso be 
additionally substituted, independently, by one lo three groups, which --roiips mav also contain 
an additional ionizable group, and which include bui arc noi limited i.,. halogen niiro 
halosubstituted C1-4 alkyl. C1-4 alkyl. C1.4 alkoxy. hydroxy. SH. -C(0)NR6R7 
-NH-C(0)Ra. -NHS(0)2Rb. S(0)2NR6R7. C(0)ORk or a tcirazolvl ring 
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In compounds of Formula (I), suiiably R | is independenily selected from hydrogen: 
halogen: nilro: cyano: halosubsiituied C|-|() alkyl, such as CF3: Ci-io alkyl, such as methyl, 
ethyl, isopropyl. or n-propyl: C2-|()alkenyl: C|.|()aIkoxy,such as mcthoxy. orelhoxy: 
5 halosubsiituied C 1 - 10 alkoxy, such as irilluoromcihoxy: azidc: S(0)4R4. wherein i is 0. I or 2: 
hydroxy; hydroxy C |.4alkyL such as mcihanol or cihanol: aryL such as phenyl or naphihyl: 
aryl C|-4 alkyl, such as benzyl: aryloxy. such as phenoxy; aryl C1.4 alkyloxy, such as 
benzyloxy: heicroaryl: hetcroarylalkyi: heicroaryl C | .4 alkyloxy: aryl C2. l() alkenyl ; 
heieroaryl C2-IO alkenyl: NR4R5: C2-l() aIkenyl-C(0)NR4R5: C(0)NR4R5: C(0)NR4Ri(); 

10 S(0)3H: S(0)3R8: C MO alkyl C(0)R| |:C2. 10 alkenyl C{0)R 1 1. C2- 10 alkenyl C(0)ORii : 
C(0)R 1 1 : C(0)OR 1 2. such as carboxy, meihylcarboxylaie or phenyl bcnzoaic: 0C(0) R 1 j : 
NR4C(0)Ri I ; azido: or two R 1 moieties together may form 0-(CH2)sO- or a 5 to 6 
membered unsaturated ring: and s is an integer having a value of 1 to 3. The aryl. arylalkyl. 
arylalkenyl. heteroaryl, hetcroarylalkyi. heieroarylalkenyl, heterocyclic, heicrocyclicalkyl. and 

IS heterocyclicalkenyl moieties may all be optionally substituted as defined herein below. 
Preferably R 1 is other than azido or S(0)3R8. 

When R | forms a dioxybridge. s is preferably I . When R | forms an additional 
unsaturated ring, it is preferably 6 membered resulting in a naphthylenc ring system. This 
20 naphthylene ring may be substituted independently. I to 3 times by the other Ri moieties as 
defined above. 

Suitably. R4 and R5 are independently hydrogen, optionally substituted C 1.4 alkyl. 
optionally substituted ar>'l. opiionally sub.siiluicd aryl C|-4iilkyl. optionally substituted 
25 heieroaryl. opiionally .subsiiiuied heicroarv'l C 1 -4alkyl. heterocyclic. hcicrocvclicC | .4 alkyl, or 
R4 and R5 together with the niu-ogen to which ihcy arc attached lorm a :S lo 7 member ring 
which may opiionally compri.se an additional hctcroatom selected Irom O/N/S. 

R|0 is .suitably C 1. 10 alkyl C(0)2Rk. such as CH2C(0>2H or CH2C(0)2CH3. 

30 

R| I is suitably hydrogen. C 1.4 alkyl. aryl. aryl C1-4 alkyl. hcicroar\'l. heieroaryl 
C|.4alkyl. heterocyclic, or heterocyclic C|.4aJkyl. 

R|2 is suiuihly hydrogen. CI -10 alkyl. t)piionally suhsiiiuicd aiyl or optionally 
35 substituted arylalkyl 

Preferably R | is halogen, cyano. niirn. CF3, C(0)NR4R5. alkenyl C(0)NR4R5, CrO> 
R4Rl(). alkenyl C(0)0Ri2. heicroaryl. heteroar>ialkyl . heieroaryl alkenyl. or S(0)NR4R5. 



WOMOSIS? 



PCr/US96«2260 



-7- 



and prelcrably R4 and R.s are both hydn.gcn or one is phenyl. A prelcrred ring subsiiiuiion 
lor R 1 is in the 4-po.siti()n ol ihc phenyl ring. 

When R i.s OH. SH or NS02Rh than R | is preferably subsiiiuicd in the 3-position. the 
4- position or di suh.stitulcd in the 3.4- position. The subsuiuent group i.s suiubly an electron 
withdrawing moiety. Preferably when R i.s OH. SH or NS02Rb. than Ri is nitro. halogen, 
cyano. trilluoromcthyl group. C(0)NR4R.s. 

When R is carboxylic acid, than R | is preferably hydrogen, or R | is preferably 
subsUiuted in the 4-position. njore preferably substituted by trifluoromethyi or chloro. 

In compounds of Formula (I), suitably Y is independently selected from hydrogen, 
halogen; nitro: cyano: halosubstitutedC|-ioaJkyl:C|-joalkyl:CMoalkenyl:C|.i()alkoxv: 
halasubsiiluted Ci-io alkoxy: azidc: S(0),R4: hydroxy: hydroxy Ci-4alkyl: aryl:aryl C1-4 
alkyl: aryloxy: arylC | -4 alkyloxy: aryl C2- 1() alkenyl; heteioaryl: heteroarA'lalkyl: heteroar>'l 
C|.4 alkyloxy: heteroaryl C2-|() alkenyl: heterocyclic, heierocyclic C|.4aUcyl: heterocyclicC?. 
1 0 alkenyl : NR4R5: C2. 1 0 alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4Rio; S(0)3H: 
S(0)3R8: C 1 . 10 alkyl C(0)R n ; C2. |() alkenyl C{0)R 1 1 : Ci- 10 alkenyl C(0)0R 1 1 ; 
C(0)R 1 1 : C(0)0R 1 2: 0C(0) R 1 1 : NR4C(0)R 1 1 : azido: or two Y moieues together may form 
0-(CH2).s0- or a 5> to 6 mcmbered uasaturated ring. When Y forms a dioxybridge. s is 
preferably 1. When Y fonms an additional unsaturated ring, it is preferably 6 mcmbered 
resulting in a naphihylcnc ring .syj;tem. This naphthylcne ring may be substituted 1 to 3 times 
by other Y moieties as defined above. The aryl. heteroaryl and heterocyclic moieues noted 
above may all be optionally .subsututcd as dclined herein. Preferably R | is other than a/ido or 
S(0)3Rk 

Y is preferably a halogen. C 1 .4 alktixy. optionally substituted aryl. optionally 
.sub.stituicd aryloxy or arylalkoxy. mclhylcnc dioxy. NR4R5. ihio C|-4alkyl. thioar>'l. 
halo.subsiitutcd alkoxy. optionally .subsiiiutcd C1.4 alkyl. or hydroxy alkyl. Y is more 
preferably mt)no-.sub.siituted haUjgcn. disubstituted halogen, mono-subsliiulcd alkoxy. 
disubsiituted alkoxy. mclhylenedioxy. aryl. or alkyl. more preferably these groups arc mono or 
di-suhsliiuted in the 2 - position or 2'-. 3'-p()sition. 

While V may be sub.siiiuicd in any of the ring po.siiions. preferably when R is OH. 
SH. or NS02Rb. ^ is preferably mono-subsiiiuied in the 2 -po.siiion or 3 - position, with the 
4-- preferably being un.sub.siituied. If the ring is di.sub.stituied. when R is OH. SH. or 
NS02Rb. subsiiiucnus arc preferably in the 2' or 3 po.sition of a monocyclic ring. While both 
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R I and Y can boih be hydrogen, ii is prclcrcd thai ai leasi one ol the rings be subsiiiuted. 
preferably both rings arc substituted. 

In compounds of Formula (1), X is suitably oxygen or sullun pref erably oxygen. 

While not expliciUy covered by Formula (I), (la-c), (II). or (III), another aspcci ol 
invcniion arc the .symmeu^icai bis compounds which arc included lor each structure. 

Compounds exemplified by this bis like structure include: 
N-(Bis (2-hydroxy-4-nitro phenyl) N'-(dianisdine) diurea 
4-Meihylenc bis(N-(2-chloro phenyl) N'-(2-hydroxy 4.nitro phenyl) urea) 

Exemplined compounds of Formula (I) include: 
N-[2-Hydroxy-4-(methoxycarbonyl)phenyll-N-phenylurca: 
N-|5-Niiro-2-hydroxyphenyI]-N -phenyl urea 
3*Hydroxy-4-{ [(phenylamino)carbonyl]amino )benzamide 
N-(2-Hydroxy-4-nuorophenyl)-N'-phenyl urea 
2-{ I (Phcnylamino)carbonyl)amino } thiphenol 
N-(2-Carboxy-4-hydroxyphenyl)-N'-phenyl urea 
N-(2-Hydroxy-4-(trinuoromethyl)phcny[)-N'-phenyl urea 
N-(2-Hydroxy-4-niu-ophenyl)-N -(2-hydroxy-4-niU'ophenyl) urea 
N-(2-Hydroxy-4-nitrophenyI)-N*-phcnyl-thiourca 
N-(4-Niiro-2-(phcnylsulfonylamino)phenyl)-N*-phcnyi urea 
N-(2-Hydroxy-5-nitrophcnyl)-N'-(3-methoxy-2-thienyl)urca 
N-(2-Hydroxy-4-niirophenyl)-N'-(3-methoxy-2-lhienyl)urca 
N-(2-Hydr(>xy-4-nurophcnyl)-N*-(3-mcihoxyphcnyl)urca 
N-(2-Hydroxy-4-niirophenyl)-N'-(2-meihoxyphenyl)urca 
N-(2-Hydroxy-4-nitrophcnyl)-N*-(3-irinuoromelhylphcnyl)urca 
N-(2-Hydroxy-4-niU'ophenyl)-N'-(2-trinuoromcihylphcnyl)urea 
N-(2-Hydroxy-4-niu-ophcnyI)-N'-(4-trinuoromcthyIphenylmrca 
N-(2-Hydroxy-4-nitrophenyl)-N*-(2-bromophcnyr)urca 
N-f2-Hydroxy-4-niirophenyl)-N'-(3-br(>mophcnyl)urca 
N-l2-Hydri»xy-4-niirophcnyn-N'-(4-bri>mophcnyl)urca 
N-(2-Hydro\y-4-nilrophcnyl)-N -(2"phcnylphcnyhurc;i 
N-(2-Hydroxy-4-nilrophcnyl)-N -( I -naphlhyDurca: 
N-(2-Hydnixy-4-niirophenyl)-N*-(2-niirophcnyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2-nuorophenyl)urca 
N-(2-Hydroxy-4-niirophcnyl)-N*-f2.6-dinuorophenyhurca 
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N-(2-Hydroxy-4-niirophcnyl)-N"-(2-ethoxyphenyI)urea 
N-(2-Hydr(>xy-4-niirophenyl)-N'-(2-eihylphenyl)urea 
N-(2-Hydroxy-4-niirophenyl)-N-(2-irinuoromeihoxyphenyl)urca 
N-(2-Hydroxy-4-nilrophcnyl) N'-(2-meihyllhiophenyl) urea 
N-(2-Hydroxy-4-nilrophenyI) N*-(2-chloro 6-meihyl phenyl) urea 
N-(2-Hydroxy-4-niirophenyl) N -(2-sulfoxymcihyI phenyl) urea 
N-(4-TrinuoromeihyI-2-hydroxy phenyl) N-(2-bromo phenyl) urea 
N-(4-Carbomeihoxy 2-hydri)xy phenyl) N'-(2-bromophenyl) urea 
N-(4-Trifluoromeihyl-2-hydroxy phenyl) N'-(2-phenyl phenyl) urea 
N-(4-Carbomethoxy 2-hydroxy phenyl) N'-(2-phenyl phenyl) urea 
N-(2-Hydroxy-4-nitrophenyl) N'-(2,3-dichloro phenyl) urea 
N-(2-Hydroxy-4-nitrophenyl) N-(2.4-dichloro phenyl) urea 
N-(2-Hydroxy-4-nitrophenyl) N'-(2-chloro phenyl) urea 
N-C2-Hydroxy.4-nitrophenyl) N -(2.4-dibromo phenyl) urea 
N-(2-Hydroxy- l-napthyl)-N'-(2-bromo phenyl) urea 

N-(2-Hydroxy-4-niirophenyl)-N-(2.3-methyIenedioxyphenyl)urea 
N-(2-Hydroxy-4-mtrophenyl) N -(3-chloro 2-methoxy phenyl) urea 
N-(2-Hydroxy-4-nitrophenyl) N'-(2-methyl phenyl) urea 

N-(4-(Benzylamino)carbonyl-2-hydroxyphenyl)-N-(2-bromophenyl)urea 
N-(2-Hydroxy-4-niirophenyl)-N -(2-phenoxy phenyl) urea 
N-f2.Hydroxy-4-nuoro phcnyl)-N -(2-bromo phenyl) urea 
N-f2-Hydroxy 3-napihyl) N -(2-bromo phenyl) urea: 
N-G.4-Dinuoro 2-hydroxy phenyl) N'.(2-bromo phenyl) urea 
N-(2-Hydroxy 4-phenyl phenyl) N'-(2-bromo phenyl) urca 
N-f2-Hydr<)xy 4-methyl phenyl) N -(2-bromo phenyl) urca 
N-(2-Hydroxy-4-niiro phenyl) N -(2-phenylamino phenyl) urea 
N-(2-Hydroxy 3-carboxyphenyl) N -(2-bromo phenyl) urea 
N-(2-Sull"hydryl 4-bromo phenyl) N"-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-niiro phenyl) N -(2-iodo phenyl) urea. 
N-(2-Hydroxy 4-niin) phenyl) N'-C2-bromo phenyl) thiourea 
N-|(2-Phenylsullamido) 4-cyanophenyll- N -(2-bromo phenyl) urea 
N-(2-(Amino sullonamido phenyl) phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Amino sullonyl siyr>'l) phenyl) N"-(2-brom() phenyl) urca 
2-1 (3.4 Di-mcihoxyphcnyl.suironyr)aminoJ phenyl) N-(2-bromo phenyl) urca 
N-(2-|(4-Acciamidophcnylsuironyr)amino] phenyl) N -(2-bromo phenyl) urea 
N-(2-( Amino sulfonyl (2-ihiophcnc) phenyl) N'-{2-bromo phenyl) urea 
N-f2-( Amino sullonyl (3-iolyl) phenyl) N-(2-bromo phenyl) urea 
N-(2-( Amino sullonyl (8-quinolinyl)) phenyl) N'-(2-bromo phenyl) urea 
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N-(2-( Amino sulfonyl benzyl) phenyl) N'-(2-bromo phenyl) urea 
N-(2-Hydroxy-4-azidophenyl)-N'-(2-melhoxyphcnyi)urca 
N-|2-Hydroxy-5-cyan()phcnyJ|-N'-|2-bromophcnylJ urea 
N-|2-Hydroxy-3-nuorophenyll-N'-I2-bromophcnyl j urea 
N-I2-Hydroxy-3-nuoro-5-bronfiophenyl)-N'-|2-bromophenyl) urea 
N-[2-Hydroxy-3-chlorophenylJ-N'-[2-bromophcnyl| urea 
N-I2-Hydroxy-3-trinuoromeihylphenyll-N -f2-br(imophcnyl| urea 
N-I2-Hydroxy-3.4-diphcnyl.phenyll-N -(2-broniophcnyll urea 
N-(2-Hydroxy-3-glycinemeihylesiercarbonylphenyll-K-(2-bromophcnyl| urea 
N-|2-hHydroxy-3-glycincarbonylphenyl]-N*-f2-bromophenyll urea 
N-(2-Hydroxy-3.5-dichlorophenyl)-N'-r2-bromophenyl) urea 
N-I2-Hydroxy-3-niirophenyl)-N-f2-bromophenyl] urea 
N-I2-Hydroxy-3,4-dichIorophenylJ-N -[2-bromophenyl) urea 
N-f2-Hydroxy-3-cyanophenyl]-N'-f2-bromophenyll urea 
N-[2-Hydroxy-4-cyanophenyl]-N'-[2-bromophenyl| urea 
N-f2-Hydroxy-4-cyanophenyll-N'-[4.methoxyphcnyl) urea 
N-I2-Hydroxy-4-cyanophenyl]-N*-(2-phenylphenyl) urea 
N-|2-Hydroxy-4-cyanopheny1]-N'-[2-meihylphenyl) urea 
N-l 2-Hydroxy-4-cyanophcny I J-N 2-irinuoromcihyl phenyl 1 urea 
N-(2.Hydroxy-4-cyanophenyIJ-N -I3-trinuoromeihylphenyl| urea 
N-I2-Hydroxy-4-cyanophenyll-N -|4-irinuoromcihylphenyll urea 
N-f2-Hydroxy-3-n-propylphenyl)-N-[2-bromophcnyl) urea 
N-I2-Hydroxy-4-eihylphcnyll-N'-f2-bromophcnyl| urea 
N-[2-Hydroxy-3-phcnylaminocarbonyI phenyl|-N'-I2-brom()phcnyI| uro;j 
N-|2-Hydroxy-3-cyani>-4-mcthylphenyll-N'-(2-broniophcnyl| urea 
N-12-Hydroxy-4-carbophcnyl phenyl |-N'-|2-hr(>mophcny 1 1 urea 
N-(2-Hydroxy-3-carbopheny] phenyl l-N -(2-bromophcnyI| urea 
N-|3-Bcnzyloxy-2-hydroxyphenyl]-N'-(2-bn)m(>phcnyl| urea 

(E»-N-|4-(2-(Meihoxycarbonyl) cihcnylJ-2-hydroxyphcnyl|-N'.|2.brt)nuiphcnyI| uroa 

(E)-N-(3-(2-(Meihoxycarbonyl)ciheny!|-2-hydri»xyphcnyl|-N -|2-hromophcnyl| uiva-N'-j 
bromophenylj urea 

(E)-N-[3-|2-(Aminocarbony]) cihenyll-2-hydr<)xyphcnyl|-N'-|2-bromophcnyl|mca-\ -i:- 
hromophcnyl) urea 

(E)-N-|4.|2-(AnfiincKwbnnyl)eihenyl|.2-hydn)xyphcnyl|.N-I2-bn)mophLMiyl|urca-^ 
bromophenyl] urea 

N-|2-Hydroxy-4-benzamidc phcnyl]-N''(2-bromophcnyl| urea 

N-[4-Aminocarbonyl-2-hydroxyphenyll-N'-(2-bromophenyll urea 

N-(2-Hydroxy-3.5.6-innuorophenyl)-N-(2-bromophcnyl)urea 
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N-(2-Hydroxy-3-nuoro-4-irinuoronicihylphcnyl).N-(2-bromophcnyl)urca 
N-f2-Hydroxy-3-iodophcnyl)-N-(2-bromophcnyl)urca 

N-(2-(r(2.fTrinuoromcihyl)phcnyl|sulfonyI|amino|phenyll-N'-(2-bnimoph^ 
N-(2-Bromopheny)).N-f2-dimcihylaminosuironylamino)phenyl|urca 
N-(2-(Pheneihylsulfonylamino)phenyl|.N'-(2-brom(iphenyl)urca 
N-(2-I(2-Acetamido-4.mcaiylihia2ol-5-yI)suironylamino|phenylhN'.( 
N-(2-Hydroxy-4-cyanophenyIl-N-I4.phcnylphcnyI| urea 
N-(2-Hydroxy-4-cyanophenyl|-N*.(2,3-dichlorophenyl|urca 
N.f2-Hydroxy-4.cyanophcnylI-N'-|2-meihoxyphenyl| urea 
N-(2-Hydroxy-4-cyanophenyl).N'-f3-meihoxyphenyl| urea 
N-(2-Hydroxy-5-nuorophenyl|-N'-f2-bromnphenyl| urea 
N.I2-Hydroxy-5-trifluoromelhylphenyll.N'-|2-bromophenyl) urea 
N-I2-Hydroxyphenyll-N*-f2-bromophenyl) urea 
N-rrrans-3-styrI-2-hydroxyphenyl)-N'-f2-bromophenyl j urea 
N-(2-Hydroxy-3.4-dichlorophenyIJ-N'-(2-mcihoxyphenyl| urea 
N-f2-Hydroxy.3,4-dichIorophenyl]-N-|4-mcihoxyphenyl) urea 
N-[2-Hydroxy-3,4-dichlorophenyIl-N'.[3-lrinuonTOeihylphenyI| urea 
N.I2-Hydroxy-3.4.dichlorophenylJ-N*-t2-phcnylphenylJ urea 
N-[2-Hydroxy-3,4-dichlorophenyl].N -(4-phcnylphcnyI) urea 
N-[2«Hydroxy-3,4.dichlorophenyll-N'-f2.3-dichlorophcnyll urea 
N-|2-Hydroxy-4-isopropylphenyl)-N'-f3-irinuoromcihylphenyl| urea 
N-I2-Hydroxy-3-naphlhyll-N*-I2,3-dichlorophcnyl| urea 
N-[2-I(2.3-Dichloroihicn-5-yl)lsulfonylaminolphcnyll.N-(2-bnmit>phcnyh 
N-(2-((3.5-Bi5irinu(m>meihylphenyl)sullimylarnino|phcnyl|-N^f2-bninuiphc^ 
N-(2-K2-Benzyl)sull()nylaminol-(5-irinuoromcihyl)phcnyI|.N-f2-bnim(>phcn^^^^ 
N-[2-(2-{3-Niirophcnyl)sulfonyIamino|phenyI|-N-(2-bromophcnyhurca 

N-(2-(2-(4-Phcnoxyphcnyl)sullonylamino|phenyl|-N -(2-bromophcnyl) urea 

N-[(2-(IS)-IO-Camphorsulfonylamino|phcnyI|N'-(2-bn)rnophcny 

N-l[2-(lR)-l()-Camphorsuironylamino|phcnyl|-N'.(2-bromophcnyI)urc;i 

N-f2-I2-(2-Niiro-(4-irinuoromeihyl)phcnyl)sullbnylamino|phcnyI.N-(2hr( 

N-(2-Hydr(>xy-4-azidophenyl)-N*-(2-u)dophcnyl)urca 

N-(2-Hydroxy-3-a/idopbcnyl)-N'-(2-bn>mophcnyl>urca 

N-(2-Hydroxy-3-cvanophcnyl|-N'-|2-mcihoxyphcnyl| urea 

N-1 2-Hydroxy-3-cyanophcnyl |-N*-| 3-triiluori>mcthylphcny) | urea 

N-f2-Hydroxy-3-cyanophenyl|-N'.[2-phcnylphcnyll urea 

N-[2-Hydroxy-3-cyanophenyll-N*-f2.3-dichlorophenyl| urea 

N-I2-Hydroxy-4.isopropylphenyl)-N -I2.3-dichlorophenyll urea 
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N-|2-Hydroxy-4.isopropylphenyll-N*-|2-chlorc>-5-irinuoromcihylphcnyl| urea 
N-|2-Hydroxy-3-phcnylphcnyl|-N -[2.?-dichh>rophcny)l urea 
N-[2-Hydroxy-5-niirophcnyll-N'-(2-mciht>xyphcnyl| urea 
N-|2-Hydroxy«5-niirophcnyI|-N'-(3-irinuommcihylphenyl| urea 
5 N-|2-Hydroxy-5-niirophcnyl|-N -I2-phcnylphcnyl) urea 
N-I2-Hydroxy-5-niirophenyl|-N'-[2,3-dichlorophenyll urea 
N-|2-Hydroxy-5-cihylsullonylphenyl|.N -(2.3-dichlorophenyl| urea 
N-f2-(2-Amino-(4-irinuoromeihyl) phenyl) sullonylamino) phenyl]- N -(2- 
bromophenyDurca 

10 N-I2-(AminosuII()nyl phenyl) 3-am)no phenyl) N -(2-bromo phenyl) urea 
N-|2-Hydroxy-3,4-dichlorophenyll-N'-[2.4 dimeihoxyphenyl) urea 

N-I2-Hydroxy.3.4-dichlorophenyl|-N*.|2-chloro-5-irinuoromeihylphenyll urea 
N-f2-Hydroxy-3-naphihyll-N -(3-u-ifluoromethylphenyI) urea 
N-I2-Hydroxy-5-naphihalene.suIfonic acidl-N-[2-bromophenyl| urea: 
1 5 N-(2-Hydroxy-4-naphihalenesullonic acid)-N -|2-bromophenyll urea: 
1 . 1 *'(4-Meihyl-2-phenylene)bis(2-lhio-3-3-iolylurea) 
N*(2-Carboxyphcnyl)-N'-phenylurea 
N-(2-Hydroxy-4-nitrophcnyl)-N'-phenylurea: 

1- (2-Carbi>xyphenyl)-3-(4-chlorophcnyl)urca : 

20 2-(3,4-Dichl()r()phenylcarb(>nyldiimino)-5-lrinuoromeihylbenzi)ic acid: 

2- (4.Chlorophenylcarbonyldnmino)-5-uinuoromeihylbenzoic acid: 
I -( p- Anisy I V 3- ( 2-carb(ixyphcny I )urca; 

i-(2-Carbaxyphcnyl)-3-(3-nuorophcnyl)urca: 

i-(2-Carboxyphcnyl)-3-(3-chl(m>phcnyl)urca: 
25 l-(m-Anisyl)-3-(2-carboxyphncyl)urca: 

I -(o-Anisyn-3-f2-carb()xyphcnynurca : 

l-(2-CarhoxyphcnyD-3-(3.4-dichlorophcnyl)urca: 

l-(2-Carboxyphcnyl)-3-(2.4-dichU>rophcnyl)urca: 

N-(5-Chl()ro-2-hydroxy-4-niirophcnyl)-N'-phcnylurca: 
30 N-(2-Hydr<>xy-4-niirophcnyl)-N*-(4-niirophcnyI)urca: 

Prclcrcd compounds o! Formula (I) include: 
.\-(2-Hydrox> -4-niirophcnyn-N -f2-mcihiixyphcnyl)urca 
N-(2-Hydroxy-4-niir()phenyl)-N*-(2-bronu>phenyi )urca 

« 

35 N-(2-Hydroxy-4-niirophcnyl)-N'-(2-phcnylphcnyl)urea 

N-(2-Hydroxy-4-niir«phcnyl)-N'-(2-mcihylihiophenyl)urca 
N-(2-Hydroxy-4.niirophcnyl)-N*-(2.3-dichlorophenyl)urea 
N-(2-hydroxy 4-niiro phenyl) N -t2-chioro phenyl) urea 
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N-(2-Hydn)xy-4-niirophenyl)-N-(2.3-mcihylcnedioxyphcnynurca 
N-(2-Hydr()xy-4-niirophcnyl)-N-(2-mcihoxy-3-chlorophcnyl)urea 
N-(2-hydr()xy 4-niim phenyl) N'-(2-phcnyl()xy phenyl) urea 

N-(3-Chloro-2-hydr()xyphenyl)-N'-(bromophenyl)urea 

N-(2-Hydroxy-3-gIycinemeihylesiercarbonylphenyl)-N-(2-bromophcnyr)urea 

N-(3-Niiro-2-hydroxyphenyl)-N'-(2-bn)mophenyl)urea 

N-(2-Hydroxy-4-cyanophenyI).N'-(2-bromophenyl)urea 

N-(2-Hydr(>xy-3,4.dichk)rophenyl)-N-(2-bromophenyl)urea 

N-(3-Cyan()-2-hydroxyphenyI)-N'-(2-broraophenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-meihoxyphenyl)urBa 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-phenylphenyl)urea 

N-(2-Hydorxy-4-cyanophenyl-N-(2.3-dichlorophenyI)urea 

N-(2-Hydroxy-4-cyanophenyl)-N-(2-methylphenyl)urea 

N-(2-Hydroxy-3-cyano-4-inethylphenyI)-N-(2-bromophenyl)urca 

N-(4.Cyam»-2-hydmxyphenyl)-N-(2-irinuoromeihylphenyl)urea 

N-(3-Trinuoromcthyl-2-hydroxyphenyl)-N'-(2-bromophenyI)urea 

N-(3-Phcnylaminocarbonyl-2-hydroxyphenyl)-N-(2-broroophenyl)urea 

N-(2-hydroxy 4-niiro phenyl) N'-(2-iodo phenyl) urea 

N-(2-hydr()xy 4-niiro phenyl) N*(2-br()mo phenyl) thiourea 

N-(2-phenylsulfonamido)-4-cyanophenyl-N'(2-bromo phcnyDurea 

(E)-N-|3-K2-Aminocarbonyl)eihenyl)-2-hydroxyphenyll-N-(2-bromophcnyl)urea 

N-(2-Hydroxy.3.4-dichlorophenyl)-N*-(2.mc(hoxyphenyl)urca 

N-(2-Hydroxy.3.4-dichlorophcnyl)-N-(2-phcnylphenyl>urca 

N-f2-Hydroxy-3.4-dichl(>rnphcnyl)-N'-(2.3-dichIorophcnyJ)urca 

N-(2-Hydr()xy-5-niirophcnyI)-N-(2.3-dichlorophenyl)urca 

N-(2-Hydr(>x>-3-cyanophenyl)-N-(2.3dichlorophcnyl»urea 

As used herein, "opiionally subsUiutcd " unless spccilically dclincd shall mcaji such 
groups as halogen, .such as lluorinc. chkirinc. bromine or iodine: hydroxy: hydroxy subsmuicd 
C| - loalkyl: C | . |o alkoxy. .such as mcthoxy or clhoxy: S(0)nT C | - 1() alkyl. wherein m" is 0. 
I or 2. such as mclhyl ihio. meihyl sulfinyl or methyl .sullonyl: amino, mono & di-sub.siiiuicd 
amini>. such as in ihc NR4R5 group: NHaO)R4: C(0)NR4R5: C(0)OH: S(0)2NR4R5: 
NHS(0)2R 1 3. C I- Ml alkyl. such as mclhyl. cihyl. propyl, isoprtipyl. or l-bulyl: 
halosubsiiiuicd Ci - 10 alkyl. such CF3: an optionally subsiiiuicd an'l. such as phenyl, or an 
opiionallN suKsiiiuicd arylalkyl. such as benzyl or phenediyi. opiionally subsiiiuicd hcici ocylic. 
opiionally substituted heterocylicalkyl. opiionally subsututed heteroaryl. optionally substituted 
hctcroaryl alkyl. wherein these ar>'l . hciroaryl. or heterocyclic moieucs may be substituted one 
to two limes by halogen: hydroxy: hydroxy substituted alkyl: C | . |(» alkoxy: S(0)m C | - 10 
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alkyl: amino, mono & di-substiiuied amino, such as in ihc NR4R5 group: Ci- 10 alkyl. or 
halosubsliluied C|. 10 alkyl. such as CF3. 

R 1 3 is suitably C | .4 alkyl. aryl. aryl C | .4alkyL hclcroaryl, hcicroarylC | .4alkyL 
hcierocyciic. or hcierocyclicC|.4alkyI. 



10 



15 



20 



2S 



30 



Anoiher aspect of the present invention are the novel compounds of Formula (ID. or a 
pharmaceuiically acceptable salt thereof, as described below, which are also useful in inhibiting 
the binding of IL-8 to its receptors in a mammal in need thereof. This invention also relates to 
the pharmaceutical compositions comprising a compound of Formula (ID and a 
pharmaceuiically acceptable diluent or carrier. Compounds of Formula (ID are also useful lor 
u^eaiing a chcmokine mediated disease, wherein the chemokine is one which binds 10 an lL-8 a 
or P receptor and which method comprises administering an effective amount of a compound 
of Formula (II) or a pharmaceuiically acceptable salt thereof. Compounds of Formula 

fll) are represented by the structure: 




(ID 
wherein 

X is oxygen or sulfur: 

R is any functional moiety having an lonizable hydrogen and a pKa of 10 or less: 

R I is independently selected from hydrogen: halogen: niuo: cyano: halosubsiiiuicd C 1. 10 
alkyl: C mo alkyl: C2- 10 alkenyl: C | . 1 0 alkoxy: halosubstiiuicd C i . lo alkoxy: a/idc: 
S(0)iR4; hydroxy: hydroxyC|-4alkyl: aryl: aryl C|^ alkyl: ar>ioxy: ar>'ICi-4 alkyloxy: 
heieroaryl: heteroarylalkyl: heterocyclic, heteriK'yclicCi-4alkyl: hctcroarylC 1 -4 ulkyli)x> : 
aryl C2.IO alkenyl: heieroaryl C2- 10 alkenyl: heierocyclicC2. 1 0 alkenyl: NR4R5: C2- lo 
alkenyl C(0)NR4R5: C(0)NR4R5: C(O)NR4R|0: S(0)3H: S(0)3Rk: Cmo alkyl 
C(0)R 1 1 : C2- 1 0 alkenyl C(0)R 1 1 : C2- [{) alkenyl C(0>OR 1 1 : C(0)R 1 1 : C(0)OR 12: 
0C(0) R 1 1 : NR4C(0)R 1 1 : or two R 1 moieties logcthcr may form 0-(CH2).sO- or a 5 in (> 
mcmbered unsaturated ring: 

I is 0. or an integer having a value of I or 2: 

s is an integer having a value ol I to 3: 

R4 and R5 arc independently hydrogen, optionally substituted C1-4 alkyl. optionall) 

subsiiiuted aryl. optionally substituted aryl Ci-4alkyl, optionally substituted hcicroar> l. 
optionally substituted heieroaryl Ci-4alkyl. heterocyclic. heterocyclicC | -4 alkyl. or R4 and 
R5 lugeihcr with the niu^ogcn 10 which they are attached form a 5 10 7 member ring which 
may optionally comprise an additu)nal heteroatom selected from O/N/S: 
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Y is independenily selected from hydrogen: halogen: niiro: cyano: halosubsiiiulcd C|. |(» alkyi 
C 1 . 10 alkyi: C2- 10 alkenyl; C i . lo alkoxy: halosubsutuied C i . io alkoxy: a/.idc: S(0)|R4: 
hydroxy: hydroxy C|^alkyl: aryl: aryl C|.4 alkyi: aryloxy: aryl Cu4 alkyloxy: hcicroar>'l 
heicroarylalkyl: heieroarylC | .4 alkyloxy; heierocyclic, heiertKyciic C | .4alkyl: aryl C2- 10 
alkenyl: heieroaryl C2. 10 alkenyl: heicrocyclic C2- 10 alkenyl: NR4R5: C2. |() alkenyl 
C(0)NR4R5: C(0)NR4R5; C(O)NR4R|0; S(0)3H: S(0)3R8: C mo alkyi aO)R 1 1 : 
C2. 1 0 alkenyl C(0)R 1 1 : C2- 1 0 alkenyl C(0)OR 1 1 ; C(0)R 1 1 : C(0)OR 1 2: 0C(0) R 1 1 : 
NR4C(0)Ri 1: or two Y moieiies logeiher may form 0-rCH2)sO- or a 5 10 6 mcmbcred 
unsaturated ring: 

n is an integer having a value ol 1 to 3: 

m is an integer having a value of I 10 3: 

Rg is hydrogen or C | -4 alkyl; 

RlOisCMoalkyl C(0)2R8: 

Rll is hydrogen. C1-4 alkyl, optionally substituted aryl, optionally suhsiiiutcd aryl C |.4alkyl. 
optionally subsiittited heteroaryl, opiionally subsuiuied heieroarylC |.4alkyL optionally 
substituted heterocyclic, or opUonally subsuiuied heierocyclicC | .4alkyl: 

R12 IS hydrogen, Cmo alkyK opiionally subsiiiuied aryl or optionally substituted ar>'lalkyl: 

E is optionally selected from 




asuirix * denoting point of attachment of the ring, with at least one E being present: 
or a phamiaceutically acceptably salt thereof. 

Suitably, the variables lor Formula (11). such as X. R. Rj, R4 . Rs. R6. R7. Rs- Rm. 
Y. Ra. Rb. Re- n. m. and s terms, etc. arc as defined in Formula (I) above. The E nnf 
denoted by its point of attachment through the astcrix (*i may opuonally be prcseni. II il 11 i.s 
not present the rinj: is a phenyl moiety which is subsuiutcd by the R and R 1 terms as shown. 
At least one E ring is necessary. The E ring may be substituted hy the R | moiety in any rin*:, 
saturated or unsaturated, and is shown for purposes herein substituted only in the unsaturated 
ring(s). 

Exemplified compounds of Formula (III) are 
.N-|2-hydroxy-5-indanonel-N*-f2-bromophenyl| urea. 
N-l l-hydroxynuorcnel-N -(2-hromopheny]| urea: 
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N-[3-hydroxy-9.1()-anlhraquinon-2-yl|-N'-(2-hroinophcnyl| urea 

Another aspeci of ihc preseni invention are ihc novel compounds of Formula (III), or a 
pharmaceuiically acceptable salt ihereol. as described below, which arc also useful in inhibiiinj? 
5 the binding ol* IL-8 lo its receptors in a mammal in need thereof. This invention also relates to 
the pharmaceutical compositions comprising a compound of Formula (III) and a 
pharmaceutically acceptable diluent or carrier. Compounds of Formula (III ) arc also useful lot 
treating a chcmokine mediated disease, wherein the chemokine is one which binds to an IL-K a 
or P receptor and which method comprises administering an effective amouni of a compound 
10 of Formula (III) or a phamiaceutically acceptable salt thereof. Compounds of Formula (III) arc 
represented by the formula: 



wherein 
15 X is oxygen or sulfur; 

R is any functional moiety having an ionizable hydrogen and a pKa of l(» or less: 
R I is independently selected from hydrogen: halogen: nitro: cyano: halosubsiiiutcd C mo 
alkyi: C i . lo alkyi; C2. 10 alkenyl: C mo alkoxy : halosubsiitulcd C mo alkt)xy: a/idc: 
S(0)iR4: hydroxy: hydroxyCi-4alkyl: aryl: aryl C|.4 alkyi: aryloxy: arylCi-4 aikyloxy: 
20 heieroaryl: heicroarylalkyl: heterocyclic, hetcrocyclicC i -4alkyl: heicroarylC i .4 alkylox> : 

aryl Cz- 1() alkenyl: heieroaryl C2- lo alkenyl: hcicrocvclicC2- lo alkenyl: NR4R.S: C2. |o 
alkenyl C(0)NR4R5: C(0)NR4R5: C(O)NR4R|0: S(0)3H: S(0)3Rk: C|. 10 alkyi 
C(0)R 1 1 : C2. 10 alkenyl C(0)R 1 1 : C2. 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 : 00»OR 12: 
0C(0) R 1 1 : NR4C(0)R 1 1 : or two R | moieties together may form 0-(CH2)sO- or a 5 io 6 
25 mcmbcrcd unsaturated ring: 

I is 0. or an integer having a value of I or 2: . 
s is an integer having a value of I to 3: 

R4 and Rs are independently hydrogen, optionally substituted C | .4 alkyl. oplionall> 

substituted aryl, optionally substituted ar>'l C|-4alkyl. optionally substituted hcicn)aiyl. 
30 optionally substituted heteroaryl C 1 .4alkyl. heterocyclic, heierocyclicC! 1 .4 alkyl. or R4 and 

R5 loceihcr with the nitrogen 10 which they are attached form a 5 it> 7 member ring which 
may optionally comprise an additional heicroatom selected from O/N/S: 

Y is independently selected from hydrogen: halogen: niuro: cyano: halosubsiiiutcd Ci - |o alkyl: 
C MO alkyl: C2- 10 alkenyl: C | . 10 alkoxy: halosubsututed C mo alkoxy: a/idc: S(0)iR4: 



(Y)n 
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hydroxy: hydroxyC|-4alkyl; aryl: aryl C1.4 alkyl: aryloxy: arylCi.4 alkyUJxy: hcicri)aiyl: 
heteroarylalkyl: heieroarylC 1 -4 alkyloxy: hcicnK-yclic. heierocyclicCi-4alkyl: aryl C2-IO 
alkenyl; heieroaryl C2-|() alkcnyl: hcicrocyclicC2-|() alkenyl: NR4R5: C2-|() aJkcnyl 
C(0)NR4R5; C(0)NR4R5: C(0)NR4R S(0)3H: S(0)3R8: C mo alkyl C(0)R 1 1 : 
C2- 1 0 alkenyl C(0)R 1 1 : C2- 1() alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2: 0C(0) R n : 
NR4C(0)R| 1: or iwo Y moiciies logeUicr may ibm, 0-{CH2)sO- or a 5 ui 6 mcmbered 
unsaturated ring; 

n is an integer having a value ol I to 3: 

m is an integer having a value of I to 3: 

R8 is hydrogen or Cm alkyl; 

RiOisCi-io alkyl C(0)2R8; 

R| I is hydrogen. C1.4 alkyl, optionally subsutuied aryl. optionally subsiiiuted aryl Ci-4alkyl. 
opUonally substituted heieroaryl. optionally substituted heieroarylC |.4alkyl. optionally 
subsUtuted heterocyclic, or opUonally .subsutuied hctcrocyclicCi.4alkyl: 

R12 is hydrogen. C|. 10 alkyl, optionally substituted aryl or optionally substituted arylalkyi: 

or a pharmaceuticaily acceptably salt thereof. 

Suitably, the variables, etc. lor Formula (II) are the same as lho.sc defined for Formula 
(I) above, such as lor example the R variable. 

Exemplified compounds of Formula (III) are N-(2-Hydroxy-4-niirophenyl)-N'-(3- 
mcthoxy-2-lhicnyl)urca : and N.(2-hydroxy-.S.nitrophcnyl)-N -(3-mcthoxy-2-thicnyl)urca. 

Another aspect of the present invention is the novel compound.s of Fiirmula (la), a 
sub.sei of compounds of Formula (I) useful for treating a chemokmo mediated di.sease as 
defined herein. This invcniion al.so relates 10 the pharmaceutical compo.sitions comprising a 
compound of Foiroula (la ) and a phanmaccuucally acceptable diluent or carrier. The 
compounds of Formula (la) arc represented by the strucuturc; 




NHS(0)2Rb 



(lal 



wherein 



X is oxygen or sulfur: 



a is an alkyl. ar\'l. arylC | .4alkyl. heteroar>'l. hctcn)aryl C | .4alkyl. heterocyclic, 
heterocyclic C|-4alkyl moiety, all of which may be optionally .subsututed: 



or a 
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Rh is a NR6R7, alkyl. aryl. aryIC|-4alkyI. aryl C2-4alkcnyl, heicroaryl. hcieroarylC|-4aIkyl. 
hetcroarylC2-4 alkenyl. heierocyc!ic\ or heierocyclic C|-4aJkyl. or a heterocyclic 
C2-4alkcnyl moiciy. camphor, all of which may be opiionally subsiiiuied one 10 three limes 
independenUy by halogen: niiro: halosubstituied C1-4 alkyl; C 1.4 alkyl: C|-4 alkoxy: 
NR9C(0)Ra: CfONRfiR?. S(0)3H. or C(0)OC 1 .4 alkyl; 

R6 and R? arc independently hydrogen or a C 1 .4 alkyl group, or R6 and R7 together with the 
nitrogen io which they arc attached iorm a 5 to 7 member ring which ring may opuonally 
contain an additional heicroaiom which hetcroaiom is selected from oxygen, nitrogen or 
sulfur, which ring may be optionally substiiued: 

R9 is hydrogen or a C | -4 alkyl, preferably hydrogen: 

Rj is independently selecied from hydrogen: halogen; niu-o; cyano: halo.substituted Cmo 
alkyl: C | . 10 alkyl; C2- 1() alkenyl: C mo alkoxy: halosubstituted C 1 - 10 alkoxy: azide: 
S(0)iR4; hydroxy; hydroxy C 1 -4alkyl: aryl: aryl C i .4 alkyl; aryloxy : aryl C 1 -4 alkyloxy: 
heteroaryl: heteroarylalkyi: hetenKyclic. heterocyclic C 1 .4alkyl: hetcroaryl C1-4 alkyloxy; 
aryl C2- 10 alkenyl: heteroaryl C2- 10 alkenyl: heterocyclicC2. 10 alkenyl: NR4R5: C2- 10 
alkenyl C(0)NR4R5: C(0)NR4R5: C(O)NR4R|0: S(0)3H; S(0)3R8: C|.|0 alkyl 
C(0)R M : C2. 1 0 alkenyl C(0)R 1 1 : C2. |0 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 12: 
0C(0) Ri I ; NR4C(0)R u ; or two R | moieties together may form 0-(CH2)sO- or a 5 lo 6 
membered unsaturated ring; 

t is 0. or an integer having a value of I or 2: 

s is an integer having a value of I to 3: 

R4 and R5 arc independently hydrogen, opiionally .substituted C 1.4 alkyl. opiionally 

sub.stiiuted ar>'L optionally .sub.stiiuicd aryl Ci-4alkyi; optionally sub.sututcd hctcroar>'l. 
optionally subsiuuicd heteroaryl C|.4alkyl. heterocyclic. hetcrocyclicC|-4 alkyl. or R4 and 
R5 together with ihc nitrogen to which ihcy arc attached form a 5 to 7 member ring which 
may opiionaJly comprise an additional hcieroaiom selected from O/N/S: 

V is independently selected from hydrogen: halogen: niu-o: cyano: halosubstituted Cj. 10 alkyl: 
C 1- 10 alkyl: C:- io alkenyl: C | . 10 alkoxy; halosubstituted C] . 10 alkoxy: azide: S(0)iR4: 
hydroxy: hydroxyCi.4alkyl: aryl: ar>'l C'1,4 alkyl: aryloxy: arylCi-4 alkyloxy; heieroar>'l: 
heteroarylalkyi; hetcroarylC | -4 alkyloxy: heterocyclic. hetcrocvclicC|-4alkyl: aryl C2. !0 
alkenyl: heicroar> I C:- 1() alkenyl: hctcrocyclicC2- 10 alkenyl: NR4R5: €2- 10 alkenyl 
C(0)NR4R5: 00)NR4R5: C(0)NR4R|(): S(OnH; S(0)3Rs: C mo alkyl C(0)Rm; 
C2- 1 0 alkenyl OOR | I : C2- j 0 alkenyl CfOOR 1 1 : CfO)R 1 1 : C(0)OR 1 2: 0C(0) R 1 | : 
NR4C(0)R 1 1 : or iwo Y moieiics logcihcr may form 0-fCH2)sO- in a 5 to 6 membered 
unsaturated ring: 

n is an integer having a value of I to 3; 

m IS an integer having a value of I to 3: 

RH is hydrogen or C 1 -4 alkyl; 
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R 10 is C I- 10 alkyl C(0)2R8: 

Rl I is hydrogen. C 1-4 alkyl. opUonally suteiiiuicd aryl. opiionally .subsiiiuicd aryl C|-4alkyl. 
opiionally subsiiiuicd heieroary I. opiionally subsuiuied heieroarylC i -4alkyl. opUonally 
subsiiiuicd hcierocyclic. or opiionally subsiiiuicd heierocyclicC i ^alkyl: 

R 12 is hydrogen. C j . | o alkyl. opiionally subsiiiuicd aryl or opiionally subsiiiuicd arylalkyi: 

or a pharmacculically acceptably salt iheieol'. 

A prclcrrcd ring subsUlutiun for Rj variable is monosubsuiuted in the 3-posiUon. or the 
4- position, or di-subsUiuied in the 3.4- position. The subsutuent group is suitably an electron 
wuhdrawing moiety. Preferably R| is niiro, halogen, cyano. tritluoromethyl group or 
C(0)NR4R5. 

While Y may be subsiiiuted in any of the 5 ring positions, preferably the ring with the 
Y moiety is mono-subsUtuted in the 2-posiiion or 3- posiUon. with the 4- preferably being 
unsubsiiiutcd. [f the ring is di-substiiuied. .subsutuents are preferably in the T- T- positions 
ol a monocyclic ring. While both R j and Y can both be hydrogen, it is prefercd that at least 
one of the rings be substituted, preferably both rings are at least mono-substituted, i.e. n amd 
m are each equal to 1 or more. 

Y i.s more preferably a mono-subsutuied halogen, disubsuiuicd halogen, mono- 
suKsiiiuicd alkoxy. disubstituted alkoxy. melhylenedioxy. aryl. or alkyl. preferably the.% 
groups arc .substituted in the 2'- position or 2 -.3 -position. 

Exemplified compounds of Formula (la) arc 
N-(4.Niir() 2-(phcnylsulfonylamino)phcnyl)-N'-phcnyI urea 
N-K2-Phcnyl.sulfamido)4-cyanophcnyl|- N'-(2-bromo phenyl) urea 
N-(2-( Amino sulfonamido phenyl) phenyl) N".(2-bromo phenyl) urea 
N-(2-(Amim> .sullonyl siyryl) phenyl) N -(2-bromo phenyl) urea 
2-1(3.4 Di-mcihoxyphenyl.sulfonyl)aminol phenyl) N'-(2-bromo phenyl) urea 
N-(2-|(4-Acctamid()phenylsulfonyl)amino| phenyl) N -(2-bromo phenyl) urea 
N-(2-( Amino sulfonyl (2-ihiophene) phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Ammo .sullonyl (3-iolyl) phenyl) N -(2-bromo phenyl) urea 
N-(2-(Ammc> sullonyl (8-quinolinyI)) phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Amino sulfonyl benzyl) phenyl) N -(2-bromo phenyl) urea 

N-|2-il|2-(Trinuon)mcihyl)phenyl|sull()nyl|aminoJphenyl|-N-(2-bromophenyl)urca 

N-(2-Bn)nu)phcnyl)-N-l2-dimeihylamino.sulfonylamino|phcnyl|urca 

N-|2-(Phcneihyl.sullonylamino)phenyl|.N-(2-bromophenyl)urea 

N-(2-I(2-Aceiamid<»-4-mcthylthiazol-.'i-yl)sulfonylamino|phcnyl|-N-f2-bromophcnyl)urca 

N-l2-|(2.3-Dichloroihien-5-yl)J.sulfonylamino]phenyll-N'-r2-bmmophenyl)urea 

N-|2-|(3..vBisirinuoromeihylphenyl)sulfonylamino)phenyl|-N-(2-bromophenyl)urca 
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N-I2-|(2-Benzy))sullonyiamino)-(5-irinuoromeihyl)phenyl|-N'-(2-hromophcnyl)^^^ 
N-|2'|2-(3-Niirophenyl)sullonylamino|phcnyll-N'-(2-bromophcnyl)urca 

N-(2-I2-(4-Phenoxyphenyl)sultonylaminolphenyl|-N'-(2-bromophcnyl) urea 
5 N-[|2-(IS)-IO-Camphorsuironylaminolphenyl|-N'-(2-bromophcnyl)urea 
N-(I2-( I RM0-Caniphorsulfonylamino]phenyl]-N'-(2-hromuphcnyl)urca 
N-[2-(2-(2-Niiro-(4-irinuoromeihyl)phcnyI)sullonylaminolphcnyl-N-(2-bronu)phc 
N-(2-(2-Ainin(v(4-trifluoromelhyl) phenyl) sultonylamino] phenyl)- N'-(2- 



10 N-[2-(aminosulfonyl phenyl) 3-ammo phenylj N'-(2-bromo phenyl) urea 

Another aspect of the present invention is the novel compounds of Formula (lb), a 
subset o! compounds of Formula (I) useful for treating a chemokinc mediated disease. This 
invention also relates to the pharmaceutical compositions comprising a compound ol Fomiula 
15 (lb) and a pharmaceutically acceptable diluent or cairicr The compounds of Formula (lb) arc 
represented by the strucuture: 



wherein 
20 X IS oxygen or sulfur: 
X I is oxygen or sulfur: 

Rl is independcnUy selected from hydrogen: halogen: nitro: cyano: halosubsiiiuied C| - |o 
alkyl: C j . lo alkyl: C2- 10 alkcnyl: C |. U) alkoxy: haJosubstiiuied C\.\{) alkoxy: azidc: 
S(0)iR4: hydroxy: hydroxyC i -4alkyl: aryl; aryl C i .4 alkyl: arv'loxy: arylC | .4 alkyloxy: 
25 heieroaryl: heteroarylalkyl: heterocyclic, heterocyclic C | .4alkyl: hcicroar>i C | .4 ulkylt)xy: 

anl C2- 10 alkenyl: heieroaryl C2. 10 alkenyl: heterocyclicC2- 10 alkenyl: NR4R5: C2. |0 
alkenyl C(0)NR4R5: C(0)NR4R5: C(O)NR4R|0: S(0)3H: S(0)3Rx: C mo alkyl 
C(0)R 1 1 : C2. 10 alkenyl CfOR || : C2- iO alkenyl C(0)OR 1 1 : aO>R 1 1 : C(0)OR 12: 
OC(O) R 1 1 : NR4C(0)R 1 1 : or two R | moieties together may form 0-(CH2)sO- or a 5 u> 6 
30 mcmbercd unsaturated ring: 

I is 0. i)r an integer having" a value oJ I or 2: 

s is an integer having a value of 1 to 3: 

R2 is a substituted aryl. heteroaryL or heterocyclic ring which ring has a functional moiety 



bromophenyOurea 




providing the ionizable hydrogen having a pKa of 10 or less: 
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R4 and R5 arc independently hydrogen, optionally substituted C 1.4 alkyl. optionally 

substituted aryl. optionally substituted aryl C|.4alkyl. optionally subsUtuled hctcroaiyl. 
optionally substituted hetcroary! C|-4alkyl. hetcrtKyclic. heterocyclicC|.4 alkyl. or R4and 
R5 logcihcr with the nitrogen to which they are attached form a 5 to 7 member ring which 
may optionally comprise an additional heteroatom selected from O/N/S: 
Y is independently .selected Irom hydrogen: halogen: nitro; cyan.): haJosubstituted C | . 10 alkyl 
C 1 . 1 0 alkyl: C2- 1() alkcnyl: C mo alkoxy: halosub.stitutcd C | . 1 » alkoxv: azidc S(0),R4 
hydroxy: hydroxyCi^kyl: ai^-l: aryl C1.4 alkyl: aryloxy: arylCj^ alkvk,xy: heicroaryl 
hetcroarylalkyi: heteroaiylCi.4 alkyloxy: heterocyclic. heierocyclicCi.4alkyl: aryl C2-|() 
alkcnyl: heteroaryl C2- 10 alkenyl: heterocyclicC2- 10 alkenyl: NR4R5: O. u) alkerjyl 
C(0)NR4R5: C(0)NR4R5: C(0)NR4R 10; S(0)3H: S(0)3R8: C mo alkyl C(0)R 1 1 
C2- 10 alkenyl C(0)R 1 1 : C2- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 12: 0C(0) R 1, : 
NR4C(0)R 1 1 : or two Y moieties together may form 0-(CH2).,0- or a 5 to 6 membeied 
un.saturated ring: 
5 n is an integer having a value of 1 to 3: 
m is an integer having a value of 1 to 3; 
R8 is hydrogen or C 1 .4 alkyl; 
RlO is C I- 10 alkyl C(0)2R8: 

Rl 1 is hydrogen. C1.4 alkyl. optionally .substituted aryl. optionally substituted aryl Ci.4alkyJ 
optionally substituted hctcroaryl. optionally .subsututed hcteroarylC | -4alkyl, optionally 
subsUtutcd heterocyclic, or opuonally subsututed heterocyclicCMalkyI: 
R|2 is hydrogen. C|-m alkyl. t)ptionally substituted ar>'l or optionally substituted arylalkyl: 
or a pharmaccutically acceptable .salt thereof. 

Suitably, the variable, etc. lor Formula (lb) are the .same as tho.se defined lor Formula 
(l> aN.vc. .such a.s for example the functional moieties on the R2 group having an ioniablc 
hydrogen w.th a pKa of 10 or lc.s.s. Suitably such funcii<,nal groups include, bui arc nol 
limited to. hydroxy, carboxylic acid, thiol. -NH-C(0)Ra. -aO)NR6R7. .substituted 
sulfonamides of the formula -NHS(0)2Rb. -S(0)2NHRc. NHC(X2)NHRb. or ictra>coyl (as 
defined for Formula (I). 

Suiiably l,)r compounds of Formula fib), a preferred ring substituii.m for R) i.s in the 
->-po.siiion. the 4- po.sition or is preferably di .substituted in the .V4- posiiion. The sub.stitueni 
group is suiiably an electron withdrawing moiety. Preferably R| is niiro. halogen, cyano. 
trilluorometbyl group. <»r C(0)NR4R5. 

While Y may be substituted in any of the 5 ring posiuons. preferably the ring with the 
Y moiety is mono-substituted in the 2-position or .V position, with die 4- preferably beinc 
un.substituted. If the ring is disubstituted. substitucnus are preferably in the 2" or .V position of 



JO 
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a monocyclic ring. While both R i and Y can hoih he hydrogen, it is prerercd lhai at least one 
ol the rings be substituted, prclcrably both rings arc at least mono-substituted, i.e. n amd m arc 
each equal to i or more. 

Suitably lor compounds of Forroula (lb), Y is more preferably disubstiiuted halogen, 
mono-subsiiiuted halogen, disubsiitutcd alkoxy, mono-substituted alkoxy. methylenedioxy. 
aryl, or alkyl, preferably in the 2*position or 2\3 -position. 

Another aspect of the present invention is the novel compounds of Formula (Ic), a 
subset of compounds of Formula (I) useful for treating a chemokine mediated disease. This 
invention also relates to the pharmaceutical compositions comprising a compound of Formula 
(k ) and a pharmaceutically acceptable diluent or carrier. The compounds of Fomiula do are 
represented by the strucuture: 

X,H 



(ic) 



wherein 

X is oxygen or sulfur; 
X ) is oxygen or sulfur: 

R| is independently selected from hydrogen: halogen: niu^o; cyano: halosubstituted C|.|() 
alkyi: Cmo alkyl; C2-lOalkenyl: C|-io alkoxy: halosubstituted C|. lo alkoxy: azidc: 
S(0)iR4: hydroxy: hydroxyC|.4alkyl: aryl: aryl C|-4 alkyl: aryloxy: aryl C1-4 alkyloxy: 
heteroaryl: heteroarylalkyi: heterocyclic. heterocyclicC|.4alkyl: heteroar\'lC i .4 alkyloxy: 
aryl C2-|()alkenyl: hcteroar>'! C2- 1() alkcnyl: hcicriK-yclic C2. 10 alkcnyi: NR4R5:C2.n» 
alkcnyl C(0)NR4R5: C(0)NR4R5: C(O)NR4R|0: S(0)3H: S(0)3Rk: Cmo alkyl 
C(0)R 1 1 : C2. 1 (I alkcnyl C(0)R 1 1 : C2- j 0 alkcnyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2 : 
0C(0) Rn: NR4C(0>Ri |: or two Ri moieties logeihcr may form 0-(CH2)sO- nr a 5 10 <^ 
membered unsaturated ring: 

I is 0. or an integer having a value of I or 2: 

s is an integer having a value of I to 3: 

R4 and Rs are indcpcndcnily hydrogen, opiinnally subsiituied C1.4 alkyl. opiionally 

subsmuied ar\'l. opiionally subsiiiuicd ar>'I C |-4alkyl. opiionally subsiiiuicd hcicroar\ J. 
optionally suh.siiiuicd hcicroar>'l C|-4 alkyl. hcicrucyclic. heiertKvclic C1.4 alkyl. or R4 
and R5 logeihcr with ihc nitrogen to which they arc attached tbrm a 5 u> 7 member rinj; 
which may optionally compri.se an additioniil heicroalom .selccicd from O/N/S: 

Y is independently .selected from halogen: niiro: cyano: halosubstituted Cu 10 alkyl: Ci-ki 
alkyl: C2-|() alkcnyl: Cmo alkoxy: halosubstituted Cmo alkoxy: azide: S(0)tR4: 
hydroxy: hydroxy Ci-4alkyl: aryl: aryl C] -4 alkyl: aryloxy: ar>'IC|.4 alkyloxy: heicroan i: 
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heicroarylalkyl. hcicniarylC i .4 alkyloxy: hcicrocyclic, heterocyclic C|.4alkyl: aryl C2-|() 
alkcnyl; hcicroaryl C2- 1() aJkcnyl: hcicrocyclic C2- 10 alkenyl: NR4R5: C2- 10 alkcnyl 
C(0)NR4R5: C(0)NR4R5: C(0)NR4R|(r. S(0)3H: S(0)3R8. Cmo aikyi aO)R| |: 
C2- 10 alkenyl C(0)R 1 1 ; C2- 10 alkenyl C(0)OR 1 1 : C(0)R| 1 : C{0)OR 1 2: 0C(0) R 1 1 : 
NR4C(0)R 1 1 : .)r iwo Y moieiies logeihcr may font) 0-(CH2)sO- or a 5 to 6 membered 
unsaturated ring: 

n is an integer haxing a value of I to 3: 

m is an integer having a value of I to 3: 

R8 is hydrogen or C 1.4 alkyi: 

R 10 is C|- 10 alky) C(0)2Rx. 

R| I is hydrogen. C1-4 alkyl. optionally substituted aryl. optionally subsuiuted aryl C|-4alkyl. 
optionally substituted heteroaryl, optionally subsututed heteroarylC|-4alkyl. opUonally 
subsUtuted heterocyclic, or opUonally subsututed heterocyclicCi-4alkyl; 

R12 is hydrogen. Ci-ioalkyl. optionally .substituted aryl or optionally substituted arylalkyl: 
provided that 

when n =1 than Y is substituted in the 2- or 3- position; 

when n =2 than Y is di-substiiuted in the T- 3*- position, the 2'-5'- position, the 
2'-6' position, the 3'-5' or the 3 -6" position: 

when b = 3 than Y is irisub.siituted in the 2 -3 -5' or the 2 -3 -6-- positions; 
further provided that 

when Xi is O. m=2. R| is 2-t-butyI. 4-ineihyl. and n=3 than Y is not 2 -OH.3'-i- 
butyl. .S'-mcthyl: 

when Xi is O. ni=l. Ri is 4-methyl. and n=2 than Y is not 2'-OH. 5-methyI: 
when X I IS O. m=l . R 1 is hydrogen, and n=2 than Y is not 2 -6-diethyl: 
when X I IS O. m=l. Ri is 6-OH. and n=2 than Y is not 2'-5-mcthyl: 
when X 1 IS S. m= I . R | is 4-ethyl. and n= I than Y is not 2-mcthoxy: 
or a pharmaceuiically acceptably .salt thereof. 

Suitably, the variables, etc. for Formula (Ic) arc. the .same as tho.sc defined for Fomiuia 
(I) above unless indicated. . 

Suitably for compounds of Ft)rmula (Ic). a preferred ring subsiiiuuon for R| is in the 
3-posiiion. the 4- po.siiion or di subsiiiuicd in the .^4- po.siiion. Preferably R| is other than 
hydrogen. The subsiitucni group is suitably an electron withdrawing moiety. Preferably R| is 
nitro. halogen, cyano. irilluoromethyl group, or C(0)NR4R5. 

While \ may be .sub.stituted in any of the 5 ring posiuons. preferably the ring with the 
Y moiety is mono-substituted in the 2-posiuon or 3- position, with the 4- preferably being 
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unsubsiiiuicd. II ihe ring is disubsiiiuicd, subsiiiuents are preferably in ihc 2' or 3* posilion ol 

a mcimicyclic ring. While both R i and Y can boih be hydrogen, ii is prclercd that ai leasi one 

ol ihc rings be subsiiiuicd, preferably boih rings are ai leasi mono-subsiiiuted. i.e. n amd m are 

each equal to I or more. 
5 Suitably lor compounds of Formula (Ic), Y is more preferably a mono-substiiuied 

halogen, disubsiituied halogen, mono-subsiiiutcd alkoxy, disubsiiiuicd alkoxy, 

mcihylencdioxy. aryl. or alkyl. preferably with these groups in the 2>osilion or 2,3-posiiion. 
Exemplified compounds of Fomfiula (Ic) are: 

N-|2-Hydroxy-4-(meihoxycarbonyl)phcnyll-N'-phenylurea; 
1(1 N-l2-Hydroxy-5-niiro-phcnyI)-N -phenyl urea 

N-f2-Hydroxy-4-nuorophenyl)-N'-phenyl urea 

N-|2-Hydroxy-4-(irinuoromethyl)phenylj-N'-phenyl urea 

N-(2-Hydroxy-4-niU'ophcnyl)-N*-(2-hydroxy-4-niu*ophenyl) urea 

N-(2-Hydroxy-4-niirophenyl)-N -phenyl-thiourea 
15 N-(2-Hydroxy-5-niirophcnyl)-N*-(3-methoxy-2-lhienyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-{3-methoxy-2-ihienyI)urea 

N-(2-Hydroxy-4-niirophenyl)-N'-(3-methoxyphenyl)urea 

N-(2-Hydroxy-4-niirophenyl)-N'-(2-meihoxyphenyi)urea 

N-(2-Hydroxy-4-niU'ophenyl)-N'-(3-lrinuoromeihylphenyl)urca 
20 N-(2-Hydroxy-4-niU'ophenyl)-N'-(2-trinuoromethylphenyl)uiiea 

N-(2-Hydroxy-4-ntU'ophcnyl)-N'-(4-trinuoromethylphenyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-bromophenyl)LTea 

N-(2-Hydroxy-4-niirophenyn-N*-(3-bromophcnyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N*-(4-bromophenyl)urea 
25 N-(2-Hydroxy-4-niirophcnyl)-N'-(2-phcnylphenyI)urea 

N-(2-Hydroxy-4-nitrophcnyl)-N*-(2-nitrophcnyl)urea 

N-(2-Hydroxy-4-niirophenyl>-N*-(2-nuorophenyl)urea 

N-(2-Hydroxy-4-niirophcnyl)-N'-(2.rvdinuorophcnyr)urea 

N-(2-Hydroxy-4-niirophcnyl)-N"-(2-cihoxyphenyliurea 
30 N-f2-Hydroxy-4-nun>phcnyl)-N*-(2-cihylphcnyl)urca 

N-(2-Hydr<>xy-4-nuri)phcnyI)-N'-(2-irifluor(>mcihoxyphcnyl)urea 

iV(2-Hydr()xy-4-niin)phcnyl) N*-(2-mcihyUhi<)phcnyl) urea 

N-(2-Hydroxy-4-niin>-phcnyl) N'-(2-chli>ro 6-mcihyl phenyl) urea 

N-(2-Hydn)xy-4-niiro-phenyl) N*-{2-sulfoxymcihyl phenyl) urea 
35 N-(2-Hydroxy-4-irinuoromeihyl phenyl )-N'-f2-bromo phenyl) urea 

N-f2-Hydroxy-4-trinuoromethyl phcnyn-N'-(2-phenyl phenyl) urea 

N-f2-Hydroxy-4-carbomeihoxy phenyl)-N*-i2-phenyl phenyl) urea 

N-i2-Hydroxy-4-niirophenyl)-N*-f2.3-dichlor() phenyl) urea 
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N-(2-Hydroxy-4-niirophenyl)-N*-(2.4-dichloro phenyl) urea 

N-(2-Hydroxy-4-niirophenyl)-N -(2-chloro phenyl) urea 

N-(2-Hydroxy-4-niirophenyl)-N'.(2,4.dibromo phenyl) urea 

N-(2-Hydroxy-l-napihyl)-N'-(2-bromo phenyl) urea 
5 N-(2-Hydroxy-4-niirophenyl)-N-(2,3-meihylenedioxyphenyl)urea 

N-(2-Hydroxy-4-nilrophenyl) N*-(3-chloro 2-meihoxy phenyl) urea 

N-I2-Hydroxy-4-rBenzylamino)carbonyl phenylI.N'.(2-bromophenyI)urea 

N-(2-Hydroxy-4-niiro phenyl)-N'-(2-phenoxy phenyl) urea 

N-(2-Hydroxy-4-nuoro phenyI)-N -(2-bromo phenyl) urea 
10 N-(2-Hydroxy-3,4-dinuoro phenyl)-N'-(2-bromo phenyl) urea 

N-(2-Hydroxy 4-phenyl phenyl) N'-(2-bromo phenyl) urea 

N-(2-Hydroxy 4-raethyl phenyl)-N -(2-bromo phenyl) urea 

N-(2-Hydroxy-4-niiro phenyl)-N'«(2-phenylamino phenyl) urea 

N-(2-Hydroxy 3-carboxyphenyn-N*-(2-bromo phenyl) urea 
1 5 N-(2-Suiniydryl-4-bromo phenyl)-N-(2-bromo phenyl) urea 

N-(2-Hydroxy 4-nilro phenyl )-N*-(2Modo phenyl) urea 

N-(2-Hydroxy 4-nilro phenyl)-N-(2-bromo phenyl) thiourea 

N-(2-Hydroxy-4-azidophenyl)-N-(2-mcihoxyphenyl)urea 

N-f2-Hydroxy-5-cyanophenyI]-N'.| 2-bromophenyl) urea 
20 N.|2-Hydroxy-3-nuorophenylI-N -(2-bromophenyl] urea 

N-f2-Hydroxy-3-nuoro-5-bromophenylJ-N'-f2-bromophenyll urea 

N-f2-Hydroxy-3-chlorophenyi]-N'-[2-bromophenyl] urea 

N-(2-Hydroxy-3-lrinuoromeihylphenyll-N'.(2-bromophenyl| urea 

N-(2-hydroxy-3.4-diphenyl phenyl I-N-P-bromophenyl) urea 
25 N-I2-Hydroxy.3-glycincmeihylesicrcarbonylphenyl)-N'-(2-hromophcnyI) urea 

N-(2-Hydroxy-3-o|ycincarbonylphenyI|-N -(2-bromophenyl| urea 

N-|2-Hydroxy-3.5-dichiorophenyl|-N'-|2-bromophenyll urea 

N-(2-Hydroxy-3-niirophenyll-N*-|2-bromophenyll urea 

N-(2-Hydroxy-3,4-dichlorophenyl|-N'-I2-bromophenyll urea 
30 N-I2-Hydroxy-3-cyanophenyll-N'-|2-bromophenyll urea 

N-[2-Hydroxy-4-cyanophenyll-N-r2-bromophenylJ urea 

N-(2-Hydroxy-4-cyanophenyll-N*-(4-melhoxyphenyll urea 

N-|2-Hydroxy-4-cyanophenyIl-N'-(2-phcnylphenyl| urea 

N-|2-Hydroxy-4-cyanophcny]|-N'-|2-mcihylphenyl) urea 
35 N-l 2-Hydroxy-4-cyani)phcny I )- N -l 2-irinuoromelhylphcnyl j urea 

N-(2-Hydroxy-4.cyanophenyl]-N -[3-trinuoromeihylphenyl) urea 

N-l 2-Hydroxy-4-cyanophcnyl 1-N-l 4-irifluoromethylphenyl 1 urea 

N.(2-Hydroxy-3-n-propylphenylj-N'-|2-bromophenyl| urea 
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N-f2-Hydroxy-4-cthylphenyl|-N*.|2-bromophenyl|urca 
N-(2-Hydmxy-3-phenylaminotarbonyl phenyl|-N'-|2-bromophenyl) urea 
N-|2-Hydroxy-3-cyano-4-meihylphenyH-N--(2-bromophenyI|urca 
N-[2-Hydroxy-4-carbophenyl phenyl |-N -I2-bromophenyI| urea 
N-|2-Hydn)xy-3-carbophenyl phenyl |-N'-|2-bromophenyl) urea 
N-|2-Hydroxy-3-benzyloxy phenyl)-N -|2-bromophcnyl) urea 
(E)-N-l4-I2-(MethoxycarbonyI) eihenyl)-2-hydroxyphenyl|-N'-(2-bromophcn vl | urea 

(E)-N-r3-(2-(Meihoxycarbonyl)cihenyI|-2-hydroxyphenyl|-N-I2-bromophenyJ|urca-N-- 
bromophenyl) urea 

(E)-N-(3-(2-(Aminocarbonyl)elhenyll-2-hydroxyphenyl)-N-r2-bromophcnyl|uroa-N-|2- 
bromophenyl] urea 

(E)-N-l4-f2-(Aminocarbonyl)eihenylJ-2-hydroxyphenyl|-N-f2-bromnphenyl|urea-N-12- 
hromophenyl) urea 

N-f2.Hydroxy-4-benzamide phenyll-N -[2.bromophenyl| urea 
N-[2-Hydroxy-4-aniinocarbonyl phenyl J-N -(2-bromophenyl| urea 
N-(2-Hydroxy-3,5.6-trinuorophenyl)-N-(2-broinophcnyl)urea 
N-(2-Hydroxy-3-nuoro-4-u-inuoromeibylphenyl)-N'-(2-bromophenyl)urca 
N-(2-Hydroxy-3-iodophenyl)-N'-(2-bromophenyl)urea 
N-1 2-Hydroxy-4-cyanopheny! ]-N -(4-phenylphenyl | urea 
N-(2-Hydroxy-4-cyanophenyl]-N -(2.3-dichlorophenyl] urea 
N-(2-Hydroxy-4-cyanophenyl)-N'-(2-methoxyphenyll urea 
N-f 2-Hydroxy-4-cvanophenyI|-N .I3-meUioxyphenyl | urea 
N-(2-Hydroxy-5-nuorophenyl]-N -(2-bromophenyl| urea 
N-(2-Hydroxy-5-irinuoromethylphenyI)-N'-I2-bromophenyl| urea 
N-|2-Hydroxyphenyl]-N'-(2-bromophenyl) urea 
N-fTrans-3-.siyrl-2-hydroxyphenyl|-N-(2-bromophcnyl| urea 
N-|2-Hydroxy-3.4-dichlorophenylI-N'-|2rmeihoxyphcnyl| urea 
N-I2-Hydroxy-3.4-dichlorophcnyll-N -(4-melhoxyphcnyl | urea 
N-l 2-Hydroxy-3.4-d ichlorophenyl |-N -| 3-irinuoromeihylpheny I ) urea 
N-(2-Hydroxy-3.4-dichlorophenyIl-N'-|2-phenylphenyl| urea 
N-I2-Hydroxy-3.4-dichlorophenyl)-N'-(4-phenylphenylJ urea 
N-I2-Hydroxy-3.4-dichlorophenyl|-N'-(2.3-dichlorophcnyl| urea 
N-(2-Hydn)xy-4-isopropylphenylI-N -|3-irinuoromeihylphcnyl| urea 
N-|2-Hydroxy-3-naphihyl|-N -I2.3-dichlorophenyl) urea 
N-(2-Hydn)xy-4-azidophenyI)-N-(2-iodophenyl)urea 
N-(2-Hydroxy-3-a2idophenyl)-N'-(2-bromophenynurBa 
N-f2-Hydroxy-3-cyanophenyll-N-(2-methoxyphenyl) urea 
N-(2-Hydroxy-3-cvanophenyl)-N-.|3-irinuoromelhylphenyl)urca 
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N-(2-Hydroxy-3-cyanophcnyl|-N-|2-phcnylphenyl|urca 
N-|2-Hydroxy-3-cyanophcnylJ-N-|2.3-dichlorophcnyl|urca 
N-I2-Hydroxy.4-isopropylphcnylI-N-(2.3-dichIorophcnyl|urea 

N-I2-Hydroxy-4-isopropylphenyJ)-N-I2-chl(m.-5-iriniic,r„mcihylphcnvl|urca 
N-(2-Hydroxy-3-phenyIphenyJ|-N -[2.3-dichlorophcnylJ urea 

N-I2-Hydmxy-5-niirophenyIl.N--J2-mclhoxyphenyl|urca 

N-|2-Hydroxy-5-niirophenyl)-N-(3-lrinuoromcihylphcnyl|urca 
N-(2-Hydroxy-5-nitrophenyn-N -(2-phcnylphenyI) urca 

N-f2-Hydroxy-5-nitrophenylI-N-f2.3-dichlorophenyl|urca 

N-|2-Hydroxy-5-eihylsulfonylphenyl)-N-(2.3-dichl(,rophcnyI|urea 
N-I2-Hydroxy-3,4-dichlorophcnyl|-N -(2.4 dimethoxyphcnyl) urca 

N-(2-Hydroxy-3.4-dichIorophenyll-N-.(2-chloro-5-trinuoromcihylphcnvl)urca 
N-{2-Hydroxy-3.4-dichlorophenyIl-N -| benzyl) urea 

N-[2-Hydroxy-4-isopropylphenyl]-N.[3-irinuoroineihvIphenyl|urca 
N-I2-Hydroxy-3-naphlhyl]-N-f3-lrinuororaeihylphenyI | urea 

N-[2.Hydroxy-3-naphthylJ-N-[2.3-dichlorophenyl|urea 
N-[2-Hydroxy-3-naphlhyl )-N -| benzyl | urea 

N-[2-hydroxy-3-(phenylaminocarbonyl) phenyl J-N'-{ benzoyl | urca 

N-(2-Hydroxy-3-irinuoronieihylphenyl)-N*-(benzoylJ urca 
20 N-I2-Hydroxy-4.cyanophenyl)-N -(benzoyl] urea 

N-f 2-Hydroxy.5-naphlhalenesulfonic acidJ.N-(2-bromophenyl | urca; 

N-[2.Hydroxy-4-naphlhaIcnesullonic acid)-N'-f 2-br«>mophcnyJ | urea: 

N-(2-Hydroxy 3-napihyl) N'-(2-bromo phenyl) urca: 

N-(2-Hydroxy-|.napihyI>-N--(2-br()mo phenyl) urea: 
25 N-(2-Hydroxy-4-niirophcnyl)-N-( I -naphihyDurea: 

Suiuble phannaceutically accepmble salts arc well kn<,w„ u, those .skilled in .he ar. and 
include basic salts of inorganic and organ.c ac.ds. such a.s hydrochloric acid, hvdrobromic 
acd. sulphunc acid, phosphoric acid, methane sulphonic acid, cihane sulphonic acid acetic 
acd. mahc acid, lanaric acid, citric acid, lacuc acid, oxalic acid, succinic acd. lumanc acd 
maleic acid, benzoic acid, salicylic acid, phenylaceiic acid and mandelic acid. In addition 
pharmaccutically acceptable .salLs ol compounds of Formula (1 , mav al.so be formed wiU, a 
pharmaccultcally acceptable cation, lor instance, if a .subsii.uen, group compri.ses a carbox v 
moteiy. Suitable pharmaceulically acceptable caii.)ns are well known ,o those skilled in the m 
and include alkaline, alkaline earU,. ammonium and quaternary ammonium Jations • 
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The following lerm.s. as u.sed herein, refer to. 

• "halo" - all halogens, that is chloro. fluoro. bromo and iodo. 
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• '*C|.|()alkyr' or "alkyi" • hoih siraight and branched chain radicals of I u> 10 carbon 
atoms, unless the chain length is otherwise limited, including, hut not limited to. methyl, eihyl. 
/?-propyl, /.sY^-propyl. /?-buiyl, .vf'c-butyl. /AY?-buiyl. /«'r/-butyL n-peniyl and the like. 

• Tlic term "cycloalkyi" is used herein to mean cyclic radicals, preferably of 3 to 8 
carbons, including but not limited to cyclopropyl, cyclopentyl. cyclohexyl. and the like. 

• The term "alkenyl" is used herein at all occurrences to mean suaighi or branched 
chain radical of 2- 10 carbon atoms, unless the chain length is limited. thereto, including, but noi 
limited to cihenyl, 1-propenyl. 2-propenyl. 2-mcihyM-propcnyl. 1-buienyl. 2-buienyl and the 
like. 

• *'ar>'r' - phenyl and naphlhyl; 

• "heteroaryl" (on its own or in any combination, such as "heicroaryloxy", or 
"heteroaryl aikyl") - a 5- 10 membered aromatic ring system in which one or more rings contain 
one or more heieroatoms selected from the group consisting of N. O or S. such as. but noi 
limited, lo pyrrole, pyrazole. furan. thiophene. quinoline. isoquinolinc. quinazolinyl. pyridine, 
pyrimidine, oxazolc. thiazole. thiadiazole. triazole. imidazole, or benzimidazolc. 

• "heterocyclic" (on iis own or in any combination, such as "heierocyclicalkyi") - a 
saturated or partially unsaturated 4- 10 membered ring system in which one or more rings 
contain one or more heteroaioms selected from the group consisting of N. O, or S: such as, but 
not limited to. pyrrolidine, piperidine, piperazine. morpholine, tetrahydropyran. or 
imidazolidine. 

• The lerm "arylalkyl" or "heteroarylalkyl" or "heierocyclicalkyl" is u.scd herein to 
mean C|. 10 alkyl. as defined above, attached to an ar>'l. hcteroar>'] or heterocyclic moiety, as 
also defined herein, unless othcrwi.se indicated. 

• ".sulfinyl" - the oxide S (O) of the corresponding .sulfide, the term "thio" rclers to the 
.sulfide, and the term "sulfonyl" refers lo the fully oxidized S(0)2 moiety. 

• The term "wherein two R| moieties (or iwi> Y moieties) may together lomi a .S or 6 
membered un.saturaied ring" is used herein to mean the f ormation of a naplhylene ring sy.stem 
or a phenyl moiety having aiuiched a 6 membered partially unsaturated ring .such as a C6 
cycloalkenyl. i.e hexene. or a C.s cyloalkenyl moiciy. cyclopentene. 

The compounds of Formula (1). (la). (lb). (Ic). (II) and (HI) may be obtained by 
applying synthetic procedures, some of which arc illustrated in the Schemes behm . The 
synthesis provided for in these Schemes is applicable lor the producing compounds of Formula 
(1). (la). (II) and (III) having a variety of dilTcrcni R. R|. and Ar groups which arc reacted, 
employing optional sub.siiiucnis which are suitably protected, to achieve compatibility with the 
reactions outlined herein. Subsequent deproiectiim. in those ca.ses. then affords compounds of 
the nature generally di.sclo.sed. Once the urea nucleus has been established, further compounds 
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of ihcsc formulas may be prepared by applying standard techniques lor funciional group 
inicrconversion. well known in ihe an. While ihc schemes are shown with compounds tmly of 
Formula (I) this is merely for illusu-aiion purposes only. 



Scheme 1 



2=NH2 OH. CO2H. SH a)PhNCO 

NHSO2H 



Ortho substiiuied phenyl ureas shown in I may be prepared by standard 

conditions involving the condensation of commercially available ortho substituted 
aniline(Aldrich Chemical Co.. Milwaukee. Wi) with the commercially available optionally 
subsUluted aryl isocyanaic (Aldrich Chemical Co.. Milwaukee. Wi) in an aproUc solvent 
(DMF. toluene). When the I -(RS02NH)2-(NH2)Ph is noi commercially available it can be 
made by treaUng the commercially available RSO2CI with the cooresponding 2-phenylene 
diamine in the presence of an base like incihyl amine or NaH in an aprouc .solvent (like 
methylene chloride or DMF). 



o"-- a:- a: 



R"=OH. NH2. NHSO2R a)HN03. 23 "C b)SnCl2. EtOH 



n the desired 2-.<;ubsiiiuicd aniline .S-schcmc 2, i.s noi commercially available the 
corresponding niiro compound can be prepared from V.schem^ ? under standard niuaUon 
conditions (using HNO3 or BF4NO3) at 23 »C. The niiro compound is then reduced 10 the 
corresponding aniline u.sing SnCh in ElOH(oraliemaicly H2/Pd or LiAlHa). 
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fi 7 fi 

a) NH4SCN. Br2 

b) NaOH E10H 

n ihc desired 2-amino bcnzcneihicil K-schemc ^ is noi commercially available ii can be 
synthesized by rcaciion of the phenyl aniline wiib the thiocyanate anion in the presence ol an 
oxidanKlike bromine) lo produce the 2-amino benzthiazole 7-scheme ^ This thiazole can then 
be hydrolyzed to the desired 2-amino benzencihiol 8-scheme with a strong base like NaOH in 
a proiic solvent (i.e.. EiOH). 

Schgmg 4 




a)TBSCi. imid. DMF b)i)CICXCI. NaHCOa. ii)PbNH2 c)Et3fS»*HF. CH3CN 
In the case where the ihioisocyanaie or phenyl isocyanaie is noi commercially 
available, the thiourea or urea 1 1 -scheme 4 may be prepared from ihc commercially available 
onho substituted aniline. This compound is first protected with a protecting group (ten-butyl 
dimethyl silyl or benzyl ) by conditions well known in the ari(see Greene. T Protecting 
Groups in Organic Synthesis. Wiley&Sons. New York. 1981 ). This protected aniline is then 
reacted, in the presence of a base(like uiethyl amine or sodium bicarbonate), with either 
thiophosgcne or a .solution of phosgene in an aprotic solvent (ie. DMF, toluene), followed by 
aniline to produce the protected thiourea or urea respectively. The corresponding urea or 
thiourea is then deproiected. using conditions sundard in the an. 10 form the desired thiourea 
or urea 1 I -scheme 4. 
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Schgme.S 



a 



■C02H 




12 



a)(PhO)2PON3.Et3N bjPhXNHj 
X=OH. NHSOzR, SH 



Alternately the urea can be formed using aCurtius rearrangement from the 
corresponding aromaUc or ihiophene carboxyUc acid 12-schemf s The carboxylic acid is 
submitted to standard CurUus conditions ((PhOtePONj, E13N or CICOCOCl followed by 
NaNj) and the intermediate isocyanaie is trapped by an appropriately substituted anUine. 

Pharmaceuiically accepuble salts of compounds of Formula (I) may be obtained in 
known manner, for example by treatment thereof with an appropriate amount of acid or base ii 
the presence of a suitable solvent. 

Another aspect of the piesent invention is the novel synthesis ofcyano niiiophenol 
intermediates. Numerous conversions of aryl halides to aryi cyano derivatives with copper (I) 
cyanide have been published. However, no examples of an aryl ring with a hydroxy group 
present were mentioned. Several attempts to obtain a cyano phenol moiety with published 
results failed. Using known conditions of elevated temperatures, greater than I70'C. such as 
from 18(1 to 210' did not yield displacment of the halogen to a cyano moiety Standard ba.sc.s. 
such as DMF and pyridine further provided no desired product. Intermediates such as 2- 
amino-5-nuorophenol. 2-niu-o-S-nuorophenol. 2-niiro-.S-meihyI-6-bromophenol wen: tried 
with a change of halogens, from lluorine to chlorine to bromine, and with use of copper (1) 
cyanide The u.se of a bromine derivative, such as 2-nitro-5-methyl-6-bromophenoJ . with 
dimeihylfomiamidc and using iricihylaminc with a catalyuc amount of dimethylamino pyridine 
and copper (I) cyanide at reduced temperatures., i.e. <l(Krc. prclcrably 60 to about XO C for 
reduced times from strandarized procedures, i.e.. < 18 hours, prclerably about 4 to 6 hours 
yielded the desired products. 

Therefore one a.spect of the invention is to a process for producing a cyant) phenol 
derivative of the I'omiula: 
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wherein R i is as defined for Formula (1) above, which method 
comprises reacting a compound of the formula: 



OH 




wherein X is halogen wiih copper (I) cyanide, dimeihylformamidc. 
u-ielhylamine and a caiaJyiic amount of dimethylamino pyridine. Preferably, the process is run 
5 at reduced temperatures of about 60 to about 80*C. Preferably X is bromine. 

In the Examples, all temperatures are in degrees Centigrade (X). Mass specu-a were 
pertonmed upon a VG Zab mass spectrometer using fast atom bombardment, unless otherwise 
indicated. • H-NMR (hereinafter "NMR") spectra were recorded at 250 MHz or 4(X)MH2 
10 using a Bruker AM 250 or Am 400 specu-ometer, respectively. Multiplicities indicated arc: 
s=singlei. d=doublel, i=triplet, q=quartei, m=multiplet and br indicates a broad signal. Sal. 
indicates a saturated solution, equiv. indicates the proportion of a molar equivalent of reagent 
relative to the principal reactant. 

Flash chromatography is run over Merck Silica gel 60 (230 - 4(M) mesh) 

15 

SYNTHETIC EXAMPLES 

The invention will now be described by reference to the following examples which arc 
merely iliusu-aiive and are not to be construed as a limitation of the scope of the present 
invenuon. All temperatures are given in degrees centigrade, all solvents used herein arc of the 
20 highest available purity and all reactions are run under anhydrous conditions in an argon 
atmosphere unless otherwise indicated. 

General Method A: Synthesis of N. N'- phenyl urea To a solution o\ substituted 
phenyl isocyanaie (1 .0 equiv.) in toluene (5 miliLiters (hereinafter "mL")) the concsp*>ndini! 
25 aniline ( 1 .0 equiv.) was added. The reaction mixture was stirred at about 80X until complete 
(24-48 hours (hereinafter "hrs" or "h")). then cooled to room temperature. The purifications, 
yields and spectral characteristics lor each individual compound arc listed hclou . 

General Method B: Synthesis of N, N'. phenyl urea To a solution of phenyl 
30 LscK-yanaie ( 1 .0 equiv.) in dimethyl formamide ( ImL) the corresponding aniline ( 1 .0 equiv.) 
was added. The reaction mixture was stirred at about KO°C until complete (24-48 htnirs). then 
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ihe solvent was removed under vacuum. The purilicaiions. yields; and spcciral characicrisiics 
lor each individual compound arc listed below. 

General Method C:Synthesis of sulfonamide The oriho sub.stituicd aniline (I equiv.). 
Irieihyl amine (1 equiv.) and the desired sulfonyl chloride (1 equiv ) were combined in 
methylene chloride and allowed lo stir ai about 23 "C until complete ( 1 2-36 h) The reaction 
mixture was paniUoned between water and methylene chloride. The organic layer wa.s 
separated and dried over magnesium sulfate, filiercd and concenuatcd in vacuo. The 
purifications of each compound are listed below. 

Examplp 



Preparation of N-f2-Hvdroxv-4-rmi.thn«vcarhnnvnnhPn v l1-N -nhpnvl ..r,^;^ 

N-(2-Hydroxy-4-(methoxycarbonyl)phenylJ-N'-phenyl urea was prepared from 
methyl.4-amino-3-hydroxyben2oaie (200 mg. 1 . 19 mmol) and phenyl i.socyanate ( 1 . ly mmi)l i 
according to the procedure noted above in General Method A. The product was purified by 
precipitation from toluene, and filtering, to afford the tided compound (309 mg. 90^) mp 
188.4-188.8X: 'H NMR (CD^OD/CDCl,): 6 8.15 (d. IH. J = 8.25 Hz). 7.70 (s. IH). 7.51 
(d. IH. J = 8.25 Hz). 7.43 (d. 2H. J = 8.25 Hz). 7.30 (l. 2H. J = 8.25 Hz), 7.01 (i. IH. J = 
8.25 Hz). 3.87 (s. 3H): EI-MS m/z 286 (M+H)+: Anal. (C15H14N2O4) C. H. N. 

Example 2 

Preparation of N-15-nitn>-7-hvdrnxvphPn vll.N'.nhfnvl 

The N-|5-nitro-2-hydroxyphenyl|-N -phenyl urea wa.s prepared Irom the 5-nitro 2- 
hydroxy aniUnc and phenyl isocyanatc according to the procedure in General Method A. The 
product wa.s purified by precipitation from toluene and tillering to allord the titled compound 
(KK) mg. 309f ). IH NMR (CD3OD): 5 9.4K (.s. IH. NH). 9.07 (d. .1 = 1.56 Hz. NH). K.5S 
(.s. IH). 7.80 (dd. IH. J = 6.25 Hz and J = 1.56 H/X 7.50 (d. 2H. J = 6.25 H/.). 7.30 (i. 2H. 
J = 6.25 Hz). 7.01 (m. 2H). EI-MS m/z 273 (M+H)+. 

Example 3 

PrCnaraUon of 3-hvdrox V-4- 1 Knht^nvlMminn toirh.mvl lamii ^ ,, > heny;imi(t.' 

a)Prcparaiion 010.67 Molar (hereinafter "M"i Stock Solution."; of Aluminum Amide Reagents 

To a .su.spen.sion of the appropriate hydrochloride (().{)2 mole (hcreinaficr "nnil")! m dr> 
uiluenc (20 mL) ai about 0°C. was slowly added a .solution t)t (2M. 10 mL) ol irimeihyl 
aluminum in toluene. Alter the addiuon wa.s complete, the reaction nii.xiurc wa.s allowed to 
warm to room temperature and was stirred for about 1-2 hours until ga.s evolution ha.s cca.sed 
MPreparauon of 3-hydroxy-4-||(phenylamin()icarbonyl)amino |benzamide 
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To a solution ol the N-|2-hydroxy-4-(mcihoxycarbonyl)phcnyI|-N*-phenyl urea (60 
miligram (hereinafter "mg"). 0.2 mmol) in lolucnc (2 mL) was added aluminum amide reagcm 
(0.9 mL, 0.67M). The reaction mixture was stirred at rellux lor about 12 hours. The reaction 
mixture was cooled to room temperature and was carefully quenched with 5% HCI. The 
organic layer was separated and the aqueous layer was extracted three times with ethyl acetate. 
The organic cxiracis were combined, dried over MgS04, filtered and concenirated under 
reduced pressure. Chn>maiography ol the resulting solid on silica gel (ethyl acetate) gave the 
desired amide (28mg,497r). mp: 106.8- 107. rC: *H NMR (CDiOD/CDCh): 5 7.9K (d. IH. 
J = 8.25 Hz), 7.35 (d, 2H. J = 8.25 Hz). 7.30 (d, 2H, J = 8.25 Hz). 7.17 (i, 2H. J = 8.25 
Hz). 6.91 (t, IH,J = 8.25 Hz); EI-MS m/z271 (M+H)*: Anal. (C14H13N3O3) C H.N. 



Example 4 

Pfeoaraiion of N>(2-hvdrQxv-4-nu»rnphpnvn -N'-phpnvl n^ ^p 

a) Preparation of 2-amino-S-nuoro phenol 

15 A mixture of 5-nuoro-2-niirophenol (5(K) mg, 3. 18 mmol) and tin (II) chloride (.1.76 

g, 9.2 mmol) in eihanol (10 mL) was heated at 80«C under argon. After 30 min. the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slighUy basic (pH 7-8), by addition of 5^7c aqueous .sodium bicarbonate, 
before being extracted with ethyl acetate. The organic pha.se was washed with brine, dried over 

20 MgS04 and filtered. Evaporation of the solvent gave the title compound(335 mg, 83%). 'H 
NMR (CD^OD/CDCIO: 5 6.6 (m, IH), 6.38 (dd. IH, J = 8.3 Hz and J = 2.8 Hz). 6.29 (m, 
IH). 

b) Prcparation of N-(2-hydroxy-4-nuorophenyl)-N'-phenyl urea 

N.(2-Hydroxy-4.nuorophenyl)-N-.phcnyl urea was prepared inm 2-aminti-5-nuon^ 
25 phenol (2(K) mg, L57 mmol) and phenyl i.socyanate according 10 ihc procedure in General 
Method A. The product was purified by precipitation from lolucnc and lilicnng U) aliord the 
titled compound (352 mg,9l 9f). mp: 195.5- I95.7X. >H NMR (CD:>OD/CDCIO: 5 7.70 <m. 
IH). 7.3 (d. 2H. J = 8.25 Hz). 7.15 (i. 2H. J = 8.25 Hz). 6.8<J (i. IH. .1 = 8.25 Hz). 6.50 - 
6.38 (m. 2H): EI-MS m/z 246 (M-»-H)+: Anal. (C13H11N2O2 F) C. H. N 

30 

Example 5 

Prcnaraiion t>l f l(phenvlaminn)carh()nv ||amino hhidphC "'*' 

2-(|(Phcnylamim))carbonyl|amino}ihiophcnol was prepared Irom 2-aminoihiophcni)l 
(200 mg. 1.6 mmol) and phenyl i.socyanate according 10 the procedure in General Method A. 
35 The product was purified by precipitation from toluene and filtering to aflbrd the titled 

compound (330 mg. 85 7r). mp: 194.5^C: >H NMR (CD^OD/CDCli): 5 7.48 - 7.26 im. 4H), 
7.25 - 7.10 (m. 3H). 7.04 - 6.79 tm. 2H): EI-MS m/z 244 (M+Hr: Anal. (C|.iH|2N:OS) C. 
H. N. 



WOMOSIST PCT/DS9fi«2260 

- 35 - 



15 



20 



25 



30 



35 



Examplr ft 

Prcnaration of N-f?-rarh»xv.4-hvrir»,yp hcnvh.N .p|,f>.^yl 

N-(2-Carb»xy-4-hydroxyphenyl)-N -phcnyl urea was prepared from 2-aniino-5- 
hydroxy ben2oic acid ( I g. 6.53 mmol) according u. ihc procedure in General Meihod B The 
fcaciion mixiurc was parUiioncd between ethyl acciaic and water. The organic pha.se wa.s 
washed wiU, brine, dried over MgS04 and filtered. Removal of solvent under reduced pressure 

and chromatography of the resulting solid on .silica gel (hcxane: ethyl acetate. I I to lOO^f^ ' 
ethyl aceuie) gave the titled compound (1.5 g. X4^J ). Ih NMR (CD,0D/CDCI,) 6 8 36 (d 
IH. J = 8.25 Hz). 7.63 (m. 4H). 7.48 (i. 2H. J = 8.25 Hz). 7.20 tm. IH): EI-MS m/z 27^ " 
(M+H)+: Anal. (C14H12N2O4) C. H. N. 

Exampr^ 7 

Pn?parai i Pn of N - f2 - hvrimxv . 4. r.rin..prnmrifiY i^ nh^nvii . m- . ^^ ^^^^ ^ rp,, 

a) Preparation of 2-nitru-5-trinuoromethylphenol 

2-Nitro-5-trinuoromethylphenoI was prepared by adding concentrated HNO, (6 mL) 
drop-w,se to a.a.a-trinuoro-m-cresol (5g. 30.8 mmol) at room temperature. After the 
addmon was complete the reaction was quenched with .saturated ammonium aceute and 
extracted with EtOAc. The organic was separated, dried over sodium sultatc and filtered 
Concentrauon of the solution in vacuo afforded an oil which was purified by column 
chromatogmphy (gradient liHm hexane lo 50^ EtOAc/hexanes) to afford the titled compound 
asanoil(l.7g. 27'7,). IH NMR (CDCI3). I06(.s. m.OH). 8.26(d. IH.J=78Hz) 
7.45(s. IH. arom). 7.26(d. IH. J= 7.8 Hz) 

b) Preparation ol 2.amini>-5-trinu()romcthylphcnol 

2-Amino-5-trinui)romcthylpheni)l wa.s prepared hv ircatinc 2-nitro-S- 
innuoromethylphenol (5(K) mg. 2.41 mmoh w.ih a solution o. SnCI:(...5c. mmol, in EtOH a. 
-3 C lor I2h. The m.xiurc was concentrated u, .50 niL and adjusted i., pH 7 usinu saturated 
.sodium bicarbtmaic. The reaction mixture was pan.i.oncd between H:0 and EtOAc The 
aqucus layer was .separated and extracted with EiOAc. The combined orcanic extracts were 
dned over sodium suliaic. filtered and concentrated The re.sultins colorless oil( ^70 
ms. 87';? 1 was used without further purificati,>n. IH NMR (CDCh): 7.6 ^s. IH) 7 39(d 
IH. J = X.5 H.z). 7.0X(d. IH. J= K.5 H/) 

OPrcparaiion 01 .\' - |2 - hydr<.xy - 4- (irillu..iomcihyl. phenyl | - N - phenyl urea 

N - (2 - Hydroxy - 4- (trilluoromcthyli phenyl | - .V - phenyl urea was prepared from 
2-ammo-5-trinuoromcihylphenoJ { 1 50 mg. I m nim.,1 . and phenyl is.)cvanaie( 1 .09 mmol ) 
according to the procedure in General method A. The product was purified by precipitation 
from methylene chloride and filtering to afford the titled compound ( 230 mg 87?f , mp 
IH NMR (DMSO-d.): 8 9.45 (.s. IH. NH). 8..S0 ,.s. IH. NH). 8.31 (d. IH. J = I(,0 Hz) 
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7.45 (d, 2H. J = KM) H/X 7.29 (i. 2H. J = 6.67 Hz). 7.10 (m. 2H). 6.99 (l. IH. J = 6,67 
H/.). EI-MS m//. 296 (M+). Anal, (C|4HnN202F3)C H, N. 

Example S 

5 Prcparaiion ol N-(2-hvdroxv-4-nuraphenvn-N'-(2>hvdroxv.4-niirophenvh nrpa 

a) Prcparalion of 2-(/t'rr-huiyldimeihylsi]yl()xyM-nitraaniline 

To a solution of 2-amino-5-nitrophcnol (1 g, 6.49 mmo\) and imidazole (0.88 g. 12.3 
mmol) in DMF ( 1 5 mL), terf -bulyldtmeihylsilyl chloride ( 1 1 .2 mL, 64.9 mndol) was added. 

10 The resulting mixture was allowed to stir at 23®C for 48 hours. The reaction mixture was 
partitioned between 0. 1 % HCl and ethyl acetate. The combined organic phase was washed 
with brine, dried over MgS04 and filtered. Removal of solvent ai reduced pressure and 
chromatography of the resulting oil on silica gel (hexane : ethyl acetate: 5: 1 ) gave the tilled 
compound (1.7 g. 98 9< ). "H NMR (CDCI3): 8 7.78 (dd, IH, J = 6.7 Hz and J = 2.7 Hz). 

Iff 7.61 (d, IH, J = 2.7 Hz), 6.7 (d, IH, J = 8.8 Hz), 1.0 (s, 9H). 0.28 (s. 6H). 

b) Preparaiion of N-[(2-/m-butyldimethylsilyloxy)*4-nitrophenyll-N*-|(2-tert- 
butyldimeihylsiloxy)-4- niirophenyl] urea 

To a solution of 2-(icn-butyldimeihylsilyloxy)-4-niu-oanihne(2(K) mg, 0.75 mmol) in 
toluene ( 10 mL) iricthylaminc (0.13 mL» 1.64 mmol) and iriphosgenc (88 4 mg, 0.3 mmol) 
20 were added. The reaction mixture was stirred at 70**C for 2 hours, then cooled to room 

temperature. Then more 2-(ten -butyldimethylsilyloxy)-4-nitroaniiinc (2(X) mg, 0.75 mmol) 
was added. The resulting mixture was allowed to stir at 70**C for 48 hours then cooled to room 
temperature. The rcactii>n mixture was panitioncd between water and ethyl acetate. The 
combined organic pha,sc was washed with brine, dried over MgSOa and filtered. Removal ol 

2. "^ solvent at reduced pressure and chromatography of ihe resulting oil on silica gel f hexanc : ethyl 

acetate. 10:1) gave the liilcd compound(130 mg. 31%). *H NMR (CDCh): 5 8.36 (d. 2H. .1 = 
8.3 Hz). 7.90 {dd. 2H. J = K.3 Hz and J = 2.8 Hz). 7.71 (d. 2H. .1 = 2.S Hz). 7.22 is. 2H). 
1.02 (s. I8H). 0.35 (.s. I2H). 

c) Preparation of N-(2-Hydroxy-4-nitrophcnyl)-N'-(2-hydroxy-4-niirophcnyl) urea 
30 To a solution of N-|(2-teri-buiyldimcihyl.silyloxy)-4-nilrophcnyl|-N'-l(2-lert- 

huiyldimeihyl.silyloxy)-4- nitrophenyl| urca(.50 mg. 0.089 mmol) in THF (2 mL). 
ictrahuiylammiHiium lluoridc ( I M. UA)^) niL. 0.089 mmol) was added ai O^C. The reaction 
mixture was stirred ai 23^C. After I hour, the starting material had disappeared. The reaction 
mi.xiure wa.s pariiiioncd bciwccn water and ethyl acetate. The comhmcd orizanic phase was 

3. ^ dried over MgSOa and filtered. Removal of .solvent al reduced pressure and chromatography ol 

the resulung oil on silica gel (hexane : ethyl acetate: 1:1 to 1009ir ethyl acetate) gave the titled 
compound(24 mg. 81 V. ). >H NMR (CD3OD/CDCI3): 8 8.32 (d. 2H. J = 8.25 Hz). 7.80 (dd. 
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2H. J = 8.25 Hz and J = 2.06 Hz). 7.7 (d. 2H. J = 2.06 Hz). El-MS m/z 334 (M*H)* Anal 
<CnH,oN407)C.H. N. 

Example g 

PronaraUon of N-r2-hvdrnxv-4-nitmp|^f.n v n.N.ph^n Yl-lhiTTiin'n 
a)PrcparaiionofN.f2-lcn-buiyldimelhysiJyIoxy-4-nilrophenyl)-N-phcnyl-ihiourea 

N-(2-icri-BuiyldimeU,ysilyloxy-4-nitn,phenyl)-N -phenyl-thi«urca was prepared by 
ircanng a biphasic .soluuon of 2-len-buiyIdimeU,ysilyl«xy-4-niiroaniIme(80 mg. 0.308 mmol) 
and NaHCO. in CHC1,:H30(2.5:1, 7mL) wiih Uiiophosgene «0«>C. 11,0 solution was allowed 
u. wanii u, 23°C and the neaciion was continued overnight. The CHCI, layer was separated 
and dned over sodium sulfate. n,e solution was concentrated in vacuo and the residue was 
dissolved m toluene and treated with aniline (100 uL) at 23 "C for 12 h. n,e reaction mixture 
was concentraujd and the residue was purified by flash chromatography (10% EiOAc/hexanes) 
to allord the uUed compound as a yellow solid (120.8 mg. 98%) mp: 144- M^X >H NMR 
(CD,OD/CDCl,): 6 8.65 (d, IH. J = 10.0 Hz). 7.58 (d. IH, J = 10.0 Hz). 7.47 (d IH J = 
1.25 Hz). 7.26 (m. 4H). 7. 10 (m. IH). 

b)Preparaiion of N-(2-bydroxy-4-nitrophenyl)-N-phenyI-thiourBa 

N-(2-Hydroxy-4-niirophenyl).N -phenyl-2-thiourea was prepared by treating a 
.solution of N-(2-ten-butyldimethysilyloxy-4-mtrophenyl)-N -phenyl-thiourea ( 1 (K) mg 0 248 
mmol) in CH.,CN (I mL) with Et,N.HF (lOOuL. 0.62 mmol) in acetoniirile for 10 minutes at 
-3»C. The solution was concentrated and flushed through a silica plug with EtOAc to afford 
the desired compound as an orange solid (55 mg. 77%) 

mp: 144- I45°C:'H NMR (CD,OD/CDCl.-,): 8 8.65 (d.'lH. J = 10.0 Hz). 7.58 (d IH J = 
KM) H/.). 7.47 (d. IH. J = 1.25 Hz). 7.26 (m. 4H). 7.10 (m. IH). 

Examnir Kl 

Prcpannion ol N-(4- niiro ?-fnhpnvi...irnnvi.Tiin o )nhPnvh.M-p ^,PPyf „r^.., 
a) Preparation of 4-nitn) 2-(phcnyI.sulfonylamino) aniline 

A si,lution of 4.niiro 1.2-phcnylenc diaminc(l .53 g. KM) mmol) .n DMF was treated 
wuh phenyl .sullonyl chl.mdcd .76 g. 10.0 mmol) and iriethyl amine( I.OI y , in DMF for P h 
ill C. The reaction mixture was partitioned between .saturated NH.CI and methylene 
chloride. The organic layer wa.s dried ever .sodium .sulfate, filtered and concentrated ,,, v„c„o 
The icsuliini; .st>lid wa.s rccry stall izcd (EtOH) lo afford desired (0 ■»75 g ) 'h 
NMR(DMSO) y.5,.s. IH. hr). 7.K.^ (dd. IH. J=|(, Hz. 2 Hz). 7.74(d. 2H. J=S Hz) 7 76(1 
IH. J=8 Hz). 7..56(t. 2H. ..=8 Hz). 7.55(d.lH. J=2Hz). 6.79 (d. IH. J=8Hz). 6.5(s 2H 
hr) 

biPreparation of N-(4- niiro 2-(phenyIsulfonylamino)phenyl)-N -phcnyl urea 
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N-(4-Niiri> 2-(phcnylsulfonylaniino)phenyl)-N -phenyI urea was prepared from 4- 
nitro 2-(phcnylsuIfonylamino) aniline(82 mg) and phenyl isocyanaie(33 mg) by method A. 
The reaction was cooled and then panilioned between saturated ammonium chloride and 9: 1 
methylene chloride and methanol. The organic phase was dried over magnesium sulfate, 
5 nitered and concentrated in vacuo. The residue was punned by column chromatography (ethyl 
acetate/hexanes) to alYord desired(30.8 mg, 26%). EI-MS m/z 4I3fM+H)' 

Example 1 1 

Preparation of N>f2-hvdroxv-5-nitronhenvlVN'-f3-methnxv-2-thienvnurea 

W a)Preparation of 3-methoxy-2-ihienylcarboxlic acid 

To a solution of 3-methoxythiophene (4,81 g, 42. 1 mmoD in ether (20 mL) ai -78"C. 
butyliithium (17 mL, 47.6 mmol) was added. The reaction mixture was stirred ai -78'*C for 1 
hour, then it was warmed to 0 ""C for 3 hours. After lo recooling -78"C the reaction mixture 
was poured into a beaker filled with crushed dry ice (I4.S g) and allowed to stand until the 

15 excess dry ice had completely sublimed. Then the reaction mixture was poured into a mixture 
of ice (10 g) to which cone. HCl (24 mL) had been added. The product was purified by 
precipitation from ether and filtering (6.42 g, 96 %). EI-MS m/z 159 (M+H)*. 
b)Preparaiion of N-(2-hydroxy-5-nilrophenyl)-N -(3-melhoxy-2-ihicnyl)urea 

To a solution of 3-methoxy-2-thiophene carboxylic acid (200 mg. 1 .27 mmol) in 

20 benzene. (PhOjPON:^ (0.33 mL), 2-amino-4-nitrophenol ( 195.7 mg. 1 .27 mmol) and 

iriethylamine (I.I e(|uiv.. 0.2S mL) were added. The reaction mixture was stirred at reflux 
overnight. The reaction mixture was partitioned between 5% citric acid and ethyl acetate. The 
organic layer was separated and the aqueous layer was exu^acted three times with ethyl aceuic 
The organic extracts were combined, dried t)vcr MgS04. filtered and concentrated under 

25 reduced pressure. Chromatography of the resulting solid on silica ccl (hexanc:ethyl 
acetate: I: I) gave a solid producl(160 mg, 41%). mp: I72.6-173.()X: »H NMR 
(CD.^OD/CDCh): 6 K.96 (d. IH, J = 2.5 Hz). 7.74 (dd. IH. J =5.0 Hz and J = 1.25 H/j. 
6,82 (d. IH. J =7.5 Hz). 6.76 {s. 2H), 3.80 (.s. 3H): EI-MS m/z .109 (M+H)-^: Anal. 
(C|2HnN:^05S)C. H. N 



30 



Pxjinipic 



Preparation of N-(2-hvdroxv~4-niirophcnvn-N'-(3-mcthoxv-2-lhicnvl)urca 

To a .solution ol 3-methoxy-2-lhiophenc carboxylic acid (example I la. 2(K) m«:. 1 .2" 
mmol) in toluene. (PhO)2PON3 (0.33 mL) and trielhylamine (1.1 cquiv.. 0.25 mL) were 
35 added. The reaction mixture was stirred at 70°C lor 2 hours and cooled down to room 

temperature then 2-amino-5-niU'ophenol was added. The reaction mixture was stirred at 70X 
overnight. The reaction mixture was partitioned between 5% citric acid and ethyl acetate. The 
organic layer was .separated and the aqueous layer was extracted three times with ethyl acetate 
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The organic extracts were combined, dried over MgSOa. filiercd and concenirated under 
reduced pressure. Chromaiography ol ihc rcsuliing solid on silica gel (hexane:ethyl 
aceiaic:l. l) gave ihe product (190 mg. 48%). NMR (CD^OD/CDCI:^): 6 8.3K fd. IH, J = 
5.0 Hz). 7.85 (dd. IH, J = 5.0 Hz and J = 1.25 Hz). 7.76 (d. IH. J = 2.5 Hz). 6.9 (s. 2H}. 
3.95 (s. 3H): Ei-MS m/z 309 (M-hH)+: Anal. (C12H11N3O5S) C. H. N. 

Example n 

Preparation of N-f2-hvdroxv.4.nitronhenvn-N'. n.mftihni^Yphenvnurga 

N-(2-Hydroxy-4-nitrophenyl)-N'.(3-meihoxyphenyl)urBa was prepared from 2- 
hydroxy 4-nitfo aniline ( 1 54 mg. 1 .0 mmol) and 3-melhoxy phenyl isocyanaie( 1 .0 mmol) 
according to the procedure in General Method B. The product was purified by dilution with 
methylene chloride and precipiiauon with hexanes. Filtering afforded the title compound ( 140 
mg, 46%). EI-MS m/z 302(M-H) • 

Examnle 14 

PreParaUon of N-f2-hvdrnxv-4-niimphenvlVN.O. methnxvphPnY^) ^ i rf . a 

N-(2-Hydroxy-4-nitrophenyI)-N'-(2-meihoxyphenyl)urBa was piepaicd from 2- 
hydroxy 4-niiro aniline (154 mg, 1.0 mmol) and 2-methoxy phenyl i.socyanaie( I mmol.) 
according to the procedure in General Method B. The product was purified by dilution with 
methylene chloride and precipitation with hexanes. FUtering afforded the tiUe compound (82 
mg, 27% ). EI-MS m/z 302(M-H)- 

Examnle IS 

Prgparaii»n of N-f 2-hvdroxv-4-nitninhcnvn-N ■r3.trin..orn m pthvinhPnvi u^nu 

N-{2-Hydroxy-4-nitrophenyl)-N -(3-methoxyphenyl)urca was prepared from 2- 
hydroxy 4-niu-o aniline (154 mg. 1.0 mmol) and 3-u-inuoromethyl phenyl isocyanaic ( I mmol) 
according to the prtKedurc in General Method B. The product was purified by dilution with 
methylene chloride and precipitation with hexanes. Filtering afforded the tide compound (180 
mg. 52% ). EI-MS m/z 342(M+H) * 

Example 16 

PrePardtion of N-(2-hvdroxv-4-niir»phPnvn-N'.r?-tri 0 ut,rnmffihvlphenvntiK»a 

N-f 2-Hydroxy-4-nitrophenyl)-N'-(2-uinuoromethylphenyl)urea was prepared lr«)m 2- 
hydroxy 4-niir() aniline (154 mg. 1.0 mmol) and 2-irilluoromethyl phenyl isocyanatc (1.0 
mmol) accordiiic 10 the procedure in General Method B. The product wa.s purified by dilution 
with mclhylenc chloride and precipitation with hexanes. Filtering affordednhe title compound 
(180 mg. 52'/, ). EI-MS m/z 342(M+H) + 



Example 17 

Preparation of N-(2-hvdroxv.4-niironhffnvn.N .(4-irinn .)rnm<»ihvlphi.nyl j„ rp-, 
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N-(2-Hydroxy-4-niirophcnyl)-N'-(4-irinuoromeihylphcnyl)urca was prepared Irimi 2- 
hydroxy 4-niir() aniline ( 1 54 mg, 1 .0 mmol) and 4-lrinuimimcihyl phenyl isocyanatc ( 1 .0 
mmol) according lo ihe procedure in General Melhod B. The product was purified by dilution 
wiih methylene chloride and precipitation with hexanes. Filtering afforded the liUc compound 
5 (in mg, 32%). EI-MS m/z 340{M-H)- 

EMmpic IS 

Preparation of N-f2-hvdroxv-4-nitronhenvn-NJ -n .hrnmonhenvniiri>;> 

N-(2-Hydroxy-4.nitrophenyl).N*-(2-bromophenyl)urca was prepared from 2-hydroxy 
4-nitro aniline (5(X) mg, 3.24 mmol) and 2-bromophenyl isocyanate (3.24 mmol) according to 
10 the procedure in General Meihod B. The product was purified by dilution with methylene 

chloride and precipitation with hexanes. Filtering afforded the utle compound(53() mg, 47*;? ). 
EI-MS m/z 350(M.H) * 

Example 19 

15 Preparation of N-(2-hvdrnxv-4-niirnphi> pvn-N'-fVhrnmonhenvnurfta 

N-(2-Hydroxy-4-nitraphenyl)-N'-(3-bromo phenyl )urea was prepared from 2-hydroxy 
4-nitro aniline (5(X) mg. 3.24 mmol) and 3-bromo phenyl isocyanate (3.24 mmoDaccording U) 
the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded the tide compound(0.96g. y 

20 EI-MS m/z 35(KM-H) - 

Example 20 

Preparation of N-(2-hvdroxv-4-nitronhenvn-fM'.r4-hromnphrnY|)y^^^^ 

N-(2-Hydroxy-4-nitrophenyn-N -(4-bromo phenyDurca was prepared from 2-hydrox> 
25 4-nilro aniUnc (5(K) mg» 3.24 mmol) and 4-bromo phenyl isocyanate (3.24 mmol) according m 
the procedure in General Method B. The product was purified by dilution wiih mcihylcnc 
chloride and precipitation with hexanes. Filtering afforded the title compound(().4 1 g. M'/, ). 
EI-MS m/z 352(M-fH) + 

30 Examplg?) 

Preparation of N-(2-hvdroxv>4>nitrophp nvn>N'>f2-phcnvlnhcnvhiirr:i 

N-(2-Hydroxy-4-niirophcnyl)-N'-(2-phcnylphcnyl )urca was prepared from 2-hydnix> 
4-niuo aniline C5(K) mg. 3.24 mmol) and 2-phcnyl phenyl isocyanate (3.24 mmoh accordini: 
to the procedure in General Meihod B. The product was purified by diiuuon with methylene 
35 chloride and precipitation with hexanes. Filtering afforded the title compound(().22 g. j. 
EI-MS m/z 35()(M+H) + 



Example 22 
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Preparation of N-(2-hvdroxv-4-nitronhRnvn-N .n.n;ip^lf,Y|)|in»a 

N-(2-Hydroxy-4-niirophenyl)-N -{ l-naphihyl)urea was prepared irom 2-hydroxy 4- 
niiro aniline (5(K) mg, 3.24 mmol) and l-naphihyl isocyanatc (3.24 mmol) according lo the 
procedure in General Meihod B. The produci precipiuied from methylene chloride and filtercd. 
The resulUng solid was Uiniaied with 1:3 trieihyl amine:methylene chloride. The lilieraie was 
concentrated in vacuo. The resulung residue was dissolved in methylene chloride and treated 
with IN HCI in water. The desired product precipitolcd from solution and wa.s collected hy 
filirationCO. I Ig. 10%). EI-MS m/z 324(M+H) * 



Examnle 23 

Prenaration of N-(2-hvdmxv-4-nitmphftnvn-N--f7.nii r oDhenvniiri.a 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-nitro phenyDurea was prepared from 2-hydroxv 
4-niiro aniline (500 mg. 3.24 mmol) and 2-niiro phenyl isocyanatc (3.24 mmol) according to 
the procedure in General Method B. The product was purified by dilution wiih methylene 
chloride and piecipitaUon with hcxanes. Filtering afforded the utie compound(0.44 g. 44'>5-) 
EI.MSm/2 3l9(M+H) + 



Example 24 

Preparation of N-f2-hvdrOXV-4.nitrnnh«.nv t >.N -r2-n..nmphP,nvni.rPa 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-fluorophenyl)urea was prepared from 2-hydroxy 
4-nilro aniline (500 mg. 3.24 mmol) and 2-nuoro phenyl isocyanatc (3.24 mmol) according to 
the procedure in General Method B. The product was purified hy dilution with methylene 
chloride and precipitauon with hexanes. Filtering afforded the title comp.»und(().5y g. 3 1 ) 
EI-MS m/z 292(M-kH) + 

Examnip ?s 

Preparation of N'-(2-hvdroxv-4-niirnphenvh-\' .r-> ft. d iniiornphPnv|) „r,.i, 

N-(2-Hydroxy-4-niirophenyl)-N'-(2.fi-dinuorophenyl)urca wa.s prepared Irom 2- 
hydroxy 4.nitro aniline (500 mg. 3.24 mmol) and 2.6-dinuoro phenyl i.-socyanaie(3.24 mn.ol , 
according to the procedure in General Meihtul B. The produci was purified hy dilution wiih 
methylene chloride and precipitation with hexanes. Filtering afforded the title compound(().y I 
g. 91%). EI-MS m/z .3()X(M-H) - 

Example 26 

Pronaraiion of N-(2-hvdr()XV-4-niirophPnvl>.\-.n-Pi hoxvnhfnv|n ,r,.i| 

N-(2-Hydroxy-4-nitrophenyl)-N -(2-cihoxyphcnyl)urca wa.s prcpaivd from 2-hydr..xx 
4-njtro aniline (5<X) mg. 3.24 mmol) and 2-cihoxy phenyl isocyanaie (3.24 mmol) accordinj: 
to the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded the Uilc compound(().84 g. XI'a ). 
EI-MSm/z31X(M-»-H)* 
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Examplg 27 

Preparalion ol N-(2-hvdrnxv>4>nitmnhenvl)-N'>(2-clhvlphenvhurga 

N-(2-Hydri)xy-4-niirophenyl)-N*-(2-clhylphcnyl)urca was prepared Irum 2-hydroxy 4- 
niiro aniline (5(X) mg, 3.24 mmol) and 2-cihyl phenyl isocyanaic (3.24 mmol) according to the 
procedure in General Method B. The product was purified by dilution with methylene chloride 
and precipitation with hexanes. Filtering aliorded the title c()mpound(().44 g. 43%). EI-MS m// 
302(M+H)-^ 

Example 28 

Preparation ol N-(2-hvdroxv>4-nitrn nhenvn-N'-r2- irinunromeihoxvnhpnvlUirpa 

N-(2-Hydroxy-4-nitrophenyl)-N'-f2-irinuoromethyU)xyphonyI)urea was prepared from 
2-hydroxy 4-nitro aniline (5(X) mg, 3.24 mmol) and 2-u-inuoromeihi>xy phenyl isocyanaie 
(3.24 mmol) according to the procedure in General Method B. The product was purified h) 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the title 
compound(0.69 g. 60%). El-MS m/z 358(M+H) + 

Example 29 

Synthesis of N>(2>hvdroxv>4-nitro nhenvh N^(2. methvlihin phenvh urea 

The urea was prepared from 2-hydroxy 4-nitro aniline (5(K) mg . 3.24 mmol) and 2- 
methylthio phenyl is(x:yanate(3.24 mmol) by general Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the title 
compound(0.63 g. 61%). EI-MS m/z 32CMM+H) * 

Example 30 

Synthesis of N-(2-hvdroxv-4-niiro nhcnvi) N'-(2 >chlorc) 6-mcihvl nhcnvl) urea 

The urea was prepared from 2-hydn)xy 4-niiri) aniline (5(K) mg. 3.24 mmol) and 2- 
chloro 6-mcihyl phenyl isocyanaic by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexanc. Filierinj; afforded ihc desired 
compound(0.3l g. 29*^5 ). EI-MS m/z 322(M+H) ^ 

Example 3 i 

Synthesis of N>(2-hvdroxv-4-niiro nhenvh N'>f 2- methvl NuhoxvphLMnl } urea 

The urea wa.s synthesized by treatment of N-( 2-hydro\> 4-niiro phenyl) N'-(2-mcihyl 
thio phenyl) urca(example 28. 1(H) mg) with .sodium periodaic( MM) mi:) in i-buianol/waici lor 
12 hours at 23 'C, The product prccipiuiied from the reaciion mixiurLM3() mg. 297^ ). EI-M.S 
m/z 336(M+H)* 
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Synthes i s of N-(2-hYdn)xv 4-irinin)romrihvi nhonvn N-.r ^ .hnim» ph.»nyh 

The urea was prepared ln»m 2-hydroxy 4-lrinuoromethyl anilinciexample 7a. ».l7lg. 
I mmo\) and 2-bromo phenyl isocyanaicC 1 mmol) by general Method B. It was purified by 
diluUon wiih methylene chloride and prccipiiaiion wiih hexanc. Filiering aliorded ihc desired 
compound(0.25 g. 54%). EI-MS m/z 375(M+H) + 

Examnlp 

Syn t hesis of N-fZ-hvdmxv 4-carbomrih()xv nhnnvi^ Ni .f ?.hmm.i p hffnv n n rra 

The urea was prepared from 2-hydmxy 4-carbomcihoxy aniline«).l67 g. I mmol) and 
2.bromo phenyl isocyanaic( 1 mmol) by genera) Method B. Ii was purified by dilution with 
methylene chloride and precipitation with hexane. Filtering alTorded the desired 
compounded 2 g. 33%). EI-MS m/z 363(M-H) - 

Examnip ^4 

Synthesis of N-(2-hvdroxv 4-trinuoromftihvi nhftnvu Ni .n . nhenvi phPnvM ..rp a 

The urea was prepared from 2-hydroxy 4-trifluoromethyl aniline(example 7a. 0.171 g. 
1 mmol)) and 2-phenyI phenyl i.«;ocyanate by general Method B. It was purified by diluuon 
with methylene chloride and precipitation with hexanc. Filtering alfordcd the desired 
compound(0.24 g. 64%). EI-MS m/z 373(M-i-H)* 

Examnle 3S 

SyntheSi l S of N-f2-hvdr0XV 4-Carbomrth»xv nhenvh Nl .r-> . nhrnvl nhnnvh 

The urea was prepared from 2-hydroxy 4-carbomcihoxy anihnc(().l67 g. I mmol) and 
2-phenyl phenyl isocyanatc( I mmol) by general Method B. It wa.s purified by dilution with 
methylene chloride and precipitation with hexanc. FiUenng al forded the desired 
compound^). I8.S g. 5(W, ). EI-MS m/z 363(M-H) ' 

Example 3ft 

SynihCsj^ of N-(2-hvdroxv A-mry phenyl) N-(2.3.dichlnrn ph.nyif ^p, .. Thcurcawa.«. 
prepared from 2-hydroxy 4-niiro anilinc(3<)H mg. 2 mmol) and 2.3-dichhirt) phenyl 
i.siH:yanaic(2 mmol) by general Method B. It wa.s purified by dilution with methylene chloride 
and precipitation with hexanc. Filtering afforded the tide compoundfO .S g. 73';? >. EI-MS m// 
342(M-KH)* 



Example 37 

Svnthe.si.'; of N-(2-hvdroxv 4-niiri> ph »nvh N--f2 4-dit:hli>r.» phf nyl| n^^- f 
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The urea was prepared from 2-hydroxy 4-niiro aniline(3()8 me. 2 mmol) and 2.4- 
dichloro phenyl tsocyanaic(2 mmol) hy general Meihod B. It was puriHed by dilution with 
methylene chloride and precipitation with hexane. Filtering afforded the title compound(().26 
g. 387< ). EI-MS mil 342 fM+H) * 

5 

Svnihc.sis of N-(2-hvdroxv-4-nitro phenvh N'-f2.chlor o nhenvh urea 

The urea was prepared from 4-nitro 2-hydroxy aniline(3()8 mg. 2 mmol) and 2-chloro 
phenyl isix:yanate(2 mmol) by general Method B. It was purifled by dilution with methylene 
10 chloride and precipitation with hexane. Filtering afforded the title compound(0.29 g. 47%). 
EI-MS m/z 308(M+H)* 

Examplg 39 

Synthesis of N-(2-hvdroxv-4-nitroDhenvn N'-f2.4-dibr Qmo phenyl) urea 
15 The urea was prepared from 4-niU'o 2-hydroxy aniline(308 mg. 2 mmol) and 2,4- 

dihromo phenyl isocyanate(2 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexane. Filtering afforded the title compound(0.34 
g. 39%). EI-MS ml/. 43(«M+H) ^ 

20 Example 40 

Synthesis of N-(2-hvdroxvnapthyl) N*-f2-bromo phenyl) urea 

The urea was prepared from 1 -amino 2-hydroxy napthalcnc( 195 mc, 1 mmol) and 2- 
bromo phenyl isocyanaic( 1 mmol) hy ccncral Method B. It was purified hy dilution with 
methylene chloride and precipitation with hexane. Filtering afforded the title compoundM).03O 

2.^ X*/-;). EI-MS m/z 357(M+H)^ 

Example 4 1 

Synthesis of N-(2-hvdrox v-4-nitronhcnyl )-N'-(2.3-mcLhylencdioxvphcnynurcii 

30 aiPrcparaiion of 2.3-mcihylcncdioxyphenylcarboxylic acid 

A solution of 1 .3-hcn/.odioxole (3.09 32 mmol) in dry ether (50 mL) was ireatcd 
dn)p\visc at -lOT with 2.5 M n-bulyllithium (15 mL. 35 mmol) in hexane When the addition 
was complete, ihc mixiuri? was stirred under reilux for one hour.. After cooling \o room 
temperature, ii was added lo crushed solid carbon dioxide, and after 24 hours, the residue was 

35 ircaicd with 10 9; aq. NaHCOi and ether. The alkali layer was separated, washed with ether, 
then acidified with cold concentrau^d HCl. and extracted with chloroform. The combined 
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IS 



20 



organic layers were dried (»vcr MgSO^. lilicrcd and concentrauid under reduced pressure ( 1 I 
g. 20 % ). EI-MS m/z 167 fM-t-H)' 

b)PicparationofN-(2-hydrt)xy-4-niu-ophenyl).N-(2.3-meihylenedioxyphcnyl)urea 

To a solution of Oie 2.3-meihylenedioxyphenyIcarboiiylic acid in loluene, trieihylamine 
(0.27 mL. I 95 mmol) and diphenylphosphoryl azide (DPPA) (0.32 mL. 1.5 mmol) were 
added. The reaction mixture was stirred at 6(fC for 2 hours, then 2-amino-5-nitrophenol (25(» 
mg. 1.5 mmol) was added. The reaction mixture was stirred at IOO»C lor 18 hours. After the 
reaction mixture was ctwled to room temperature, it was partitioned between 5 % citric acid and 
ethyl acetate. The organic layer was separated and the aqueous layer was extracted three umes 
with ethyl acetate. The organic extracts were combined, dried over MgS04, filtered and 
concentrated under reduced pressure. Chromaiography of the resulting solid on silica gel 
(hexane : ethyl acetate; 5: 1 ) gave product (200 mg. 42 %). EI-MS m/z 3 1 8 (M-kH)- 

Examnip 4? 

SynUies i s ol N-fZ-hYdmxv 4-niirP nhBnvl) N -(?-methnxv vrh.nr,. pn^nyi^ 

The urea was prepared from 2-hydroxy 4-nitro aniline(308 mg. 2 mmol) and 2-chloro 
3-methoxy phenyl isocyanaie(2 mmol) by general Method B. It was purified by diluUon with 
methylene chloride and precipitation with hexane. FUtering afforded the utle compound(() 48 
g. 63* ). EI-MS m/z 338(M+H) * 



Example 4"^ 

SYnthff;^!^ \yf N-f'>-hYftnMv 4-niir» nht^nvn N-.f?.m^, f ,vi nhrnvh .,rr n 

The urea was prepared from 2-hydroxy 4-nitro anilinc(3()K mg. 2 mmol) and 2-methyl 
phenyl i.socyanaic(2 mmol) by general Method B. It was purified by dilution with methylene 
25 chloride and precipitation with hexane. Filtering alTordcd the uilc compt)und(0.38 g. 539f , 
EI-MS m// 2XX(M+H)* 



30 



35 



Example 44 

Synthesis of N(his f2-hvrir()xv 4.niir.> nhPn v n N'-Miani^nri tl iiirrn 

The urea was prepared from 2-hydroxy 4-nitr() an!linc(6l6 mg. 4 mmul) and 
dianidisdinc dii.s(>cyanatc(2 mmoD by general Method B(cxccpi 2 cquiv. ,.r4-niiro 2-hydn)xy 
aniline was u.sed instead of Icquiv ). The product was purified h> diluiicn with mclhvlenc ' 
chloride and precipitation with hexane. Filtering afforded the title ci)mpi,und( O.OS n. 6V7 ).EI- 
MS m/z fi05(M+H) * 

Example 45 

Synthesis ol a-methylcnc hi.<;fN.(2-chlon> nhenvf. N'-f2.hvrirnvv ■.■ni.m nhenvh nrpn. 
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Thc urea was prepared Trom 2-hydroxy 4-nitro aniline(6l6mg.4 mmol) and4- 
mclhylcnc bisfN-(2-chluro phenyl) diisocyanate(2 mmol) by general Method B(except 2 cquiv. 
of 4-niir() 2-hydroxy aniline was used instead of lequiv.). The product was purified by 
dilution with methylene chloride and precipitation with hexanc. Filtering afforded the tide 
5 compound(0. 10 g, 8%). 
El-MS m/z 627(M+H) * 

Example 46 

Synthesis of N-l2-hvdrQXv 4-fbenzvlaminn^carhnnvl phen vll-N -(2-hmmoDhenvnurea 

10 a)Synthesis of N-(2-hydroxy 4-carboxylate phenyl) N'-(2-bromo phenyl) urea 

The urea was prepared from 3-hydroxy 4-amino benzoic acid (3.69 g, 24 mmol) and 2- 
bromo phenyl isocyanate(24 mmol) by general Method B. It was purified by dilution of the 
DMF solution with methylene chloride and precipitation with hexane(4.U g, 48%). El-MS m/z 
35I(M+H)* 

1 5 b)Preparation of N-l4-(benzylamino)carbonyl-2-hydroxyphenyl)-N'-(2-bromophenyl)urea 
To a solution of the N-(2-hydroxy 4-carboxylate phenyl) N -(2-bromo phenyl) urea 
(2(X) mg, 0.58 mmol) in DMF (15 mL), EDC (121.9 mg, 0.58 mmol), HOST (156.6 mg. 
1 1.6 mmol) were added . The reaction mixture was stirred at room temperature for 16 hours. 
Then the benzyl amine (123 mg, 1 1.6 mmol) was added. The reaction mixture was stirred at 

20 same temperature for 24 hours. Then the reaction mixture was partitioned between water and 
eihyl acetate. The organic layer was separated and die aqueous layer was extracted three times 
with ethyl acetate. The organic extracts were combined, dried over MgSOa. filtered and 
concentrated under reduced pressure. Chromatography of the resulting solid on silica gel 
(hexanc : ethyl acetate: 1:1) gave benzylamino product (500 mg. 65 9r). EI-MS m/z 44 1 

25 (M+H)- 

Example 47 

Synthesis ol N-(2-hvdroxv 4-nitro phenyl) N^-(2-nhenoxv p henvi) urea The urea was 
synihcsi/cd by the u^atniem of 2-phenoxyphenyl carboxylic acid(2 mmol,) with diphenyl 
30 phosphor>'l azide(().475 mL) and u-iediyl amine(. 14 mL) in DMF at 80 alter 24 hours the 2- 
amino 5-nitro phenol ( I equiv.) was added. The reaction was heated for 24 hours at 80°C. The 
reaction product was oiled out with hexanc. The residue was dissolved in methanol and the 
solid was precipitated out with waicr.( 180 mg. 24^ ) El-MS m/z 364(M-H) 

3.*^ Example 48 

Synthesis of N-(2-hvdr()Xv>4'nu()ro phenvi) N'-Q-bromo phenyl) urea 
a)Synihesis of 2-hydroxy 4-nu(m) aniline 



wo 96/25157 



PCrAJS96A)2260 



-47 . 

3-nu()ro 6-niiro phenol (2 g. I I mmol) wjls ircalcd with l()*5^Pd/C< I g) al 23 "C. The 
rcacLion mixture was Hushed with hydrogen gas and ihe reaciion was allowed lo stir 12 h 
helore ii was filtered through cclite. The iilu-ate was concenuated in vacuo to alTord the title 
compound (1.4 g. 77%). EI-MS m/z l69(M-fH) * 
5 b)Synthesis of N-(2-hydroxy-4-nuoro phenyl) N*-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 4-nuoro aniline(254 mg. 2 mmol) and 2- 
hromo phenyl isocyanaie by general Method B. It was purified by dilution wiih methylene 
chloride and precipiuition with hexane( 173 mg, 26%). EI-MS m/z 325 (M+H) 

10 Example 4V 

Synthesis of N-( 2>hvdroxv 3.4-difiuoro ph^nvl^ N'-r2-hrnm o phenvh uren 

a) Synthesis of 2-hydroxy 3,4-difIuoro aniline 

2,3 diOuoro 6-niiro phenol (2 g, 1 1 mmol) was treated with l()%Pd/C(l g) at 23 "C. 
The reaction mixture was flushed with hydrogen gas and the reaction was allowed to stir 12 h 
1 5 before it was filtered through celite. The filu^aie was conceno^ted in vacuo to afforded the title 
compound (1.6 g. 97%). EI-MS m/z 146(M+H)'*' 

b) Synthesis of N-(2-hydroxy 3,4-dinuoro phenyl) N "(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 3,4-dinuoro aniline((>.290 g. 2 mmol) and 2- 
bromo phenyl tsocyanate(0.4 g) by general Method B, It was purified by dilution with 
2i) methylene chloride and precipitation with hexane(0.254 g, 37%). EI-MS m/z 343(M+H) ^ 

Example 5() 

Synthesis of N-(2-hvdroxv 3-nanthvh N'-f2 -hromo nhenvh ure;i 

The urea was prepared from 3-amino 2-hydroxy napthalenc(().32() j:. 2 mmol) and 2- 
25 bromo phenyl isocyanaie(.40 g) by general Meihod B. It was purified by dilution of the with 
methylene chloride and precipitation with hcxanc{().339. 47%).EI-MS m/z 357(M+H)'*^ 

Example 51 

Synthesis of N-{2-hvdroxy 4>nhcnvl nhenvh N'-(2-hromo ph enyl) urea 

3t» a)Synthesis ol 2-nitro 5-phenyl phenol 

A solution of 3-phenyl phenol(2 g. 1 1 mmol) in acetic acid was ircaicd with 
concentrated niiric acid drop-wi.se until all .starting material was consumed. The solution was 
p;u-tiiioncd between water and methylene chloride. The organic phase wits .separated and the 
aqueous phase was extracted once more with methylene chloride. The combined organic 

35 phases were dried over sodium sulfate, filtered and concentrated in vacuo. The residue was 
purified by silica gel chromaiographyCethyl acetate/hexanes) to afford desired (1.2 g. 50%). 'H 
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NMR (CDCh): 8 I0.65(s. IH). 8.18 (d. IH. J = 10.0 H/). 7.65 (d. 2H. .1 = 6.() Hz). 7 49 
(m. 3H). 7.34 (s. IH). 7.10 (d. IH. J=I0.0H2). 
t>)Synthesi.s of 2-ainino S-phenyl phenol 

A soluiion of 2-nitro 5-phenyl phenol(I.2 g. 5.5 mmol) in mcihanol was ircaicd with 
10% Pd/C( 1 .2g). The reacuon mixiure wa.«: Hashed with hydrogen and .allowed lo stir 
ovemighi. The reacuon mixiure was filtered through celite and the filtrate was concentrated //, 
vacuo to afford desired ( 1 .0 1 g. 98%).EI-MS m/z 1 86(M+H)* 
OSynthesis of N-(2-hydroxy 4-phenyl phenyl) N'-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 4-phenyl aniline((). 185 g. 1 mmol) and 2- 
bromo phenyl isocyanate(O.I98 g) by general Method B. It was purified by dilution ot the 
DMFsoluUon with methylene chloride and precipitation with hexane(215 mg. 56^).EI-MS 
m/z383(M+H)* 

Examnip 5? 

Synthesis of N-f2-hvdroxv 4.mftthvl pl]f nvn N'-f?.hr n mn nhpnvl^ ..mj ^ 

The urea was prepared from 2-hydroxy 4-methyl aniline(.274g. 2 mmol) and 2-broni(i 
phenyl isocyanate(0.40 g. 2 mmol) by general Method B. it was purilicd by dilution of the 
DMFsoluUon with methylene chloride and precipitation with hexanef249 mg. 39%). EI-MS 
m/z3I9(M-H)' 

Example 

SvmhCSiS of N(2-hvdroxv 4-nitrn nhPnvn N-.r2.nhr»nvl:.m i n(, nhpnvU „r^>. 

The urca was synthesized by the u-eauncni of 2-icnbuiyldimcihyl.silyloxy 4-niiro phcin I 
i.socyanate(cxample 9a. 0.4 19g, 1.5 equiv.) with 2-anilino aniline((), 1X4 c. 1 cquiv.i in THl 
ovemighi at 40 °C. The desired product precipitated out of the rcaciion nuxiurcf.^O nij:. m , 
El-MS m/z 365(M-t-H) * 

Example 54 

Synthesis of N-(2-hvdroxv 3-carhnxvlai^ p henyl) N'-H-hmmn nhrnvlM TP:. 

The urca was prepared from 2-hydroxy .^-amino benzoic acid(.l(K» mj;. 2 mmol) and 2- 
bromo phenyl i.socyanaie by general Method B. Ii wa.s purilicd by dilution of the DMF 
solution wiih methylene chloride and precipitation wiih hexancr.2K7 g. 4 1 9, ). El-MS m// 
35I(M+H)* 

Example 55 

Synthesis of N(2-suimvdrvl 4-hmmn phenvh N".f?-h rom.. phPnyf ^ 
a)Synthe.siN of 2-amino 6-bromo thiazolc 
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4-Bromoaiuline(4.3 g. 25 mmol. 1 equiv.) and ammonium ihi()cyanaic(5.7 3cquiv.) 
was dissolved in acetic acid and treated with broraine(4 g, Icquiv.) ai room icmpcraiurc. Alter 
complete disappearance of starting material the reacUon mixture was poured int«) water and the 
solid was collected. The solid was used in the next step without any purilication(3.6 g. 46% ) 
EI-MSm/z229(M+H)* 

b)Synthesis of bis (3-bromo 6-amino phenyl) disulfide 

The 2-amino 6-bromo thiazolc hydrobromide (5(K) mg. 1.6 mmol) in waicr(5mL) was 
treated with KOH (2.5 g) was heated at reflux for 8 h at reflux. The reaciion mixture wa.s then 
acidified to ph 4 with acetic acid and extracted with methylene chloride The methylene 
chloride mixture was cuncenu-ated in vacuo. The residue was dissolved in DMSO and treated 
with h. After stirring overnight at room temperature the reaction mixture was partitioned 
between methylene chloride and saturated sodium bicarbonate. The methylene chloride layer 
was dried with magnesium sulfate and concentrated in vacuo. The resulung solid was purified 
by flash chromaiography(ethyl acetate/hexane) to affonJ the UUe compound (230 mg. 34*). 
EI-MS m/z 405(M+H) * 

OSynthesis of N(2-sulfhydryl 4.bromo phenyl) N'-(2-bromo phenyl) urea 

A solution of (3-bromo 6-amino phenyl) disulfidc(20I mg. .5 mmol) in DMF was 
treated with 2-bromo phenyl isocyanate( 1 mmol) at 80 "C overnight. The reacuon mixture 
was diluted with methylene chloride and a solid was precipitated out with hcxanc;. The 
solution was dissolved in MeOH and treated with NaBH^. After gas evolution ceased the 
reaciion mixture was carefully acidified with IN HCI and the insulting .solid was filtcred(52 
mg. 13*). EI-MS m/z 399 (M-H) ' 



Example 56 

gygthesiS of N-(2-hvdroxv 4-nitro n henvH N -O-iodo nhrnvh iirp;. 

The urea was .synthesized by the trcaunent ol 2-iodo benzoic acid(5 y. 2() mmol) with 
diphenyl phosphoryl azidc( I equiv.) and tricthyl amine ( I equiv.) in DMF at K(» "C alter ga.s 
evolution ceased the 5-nitro 2-amino phenol (3 g. 1 equiv.) was added. The reaction wa.s 
heated overnight at SO°C. The reaction mixture was purified by filtering through a plug ot 
silica with methylene chloride. The desired product was then precipitated oui with hcxanc. 
Filtering afforded the desired compound( 1 .08 g. 13*). EI-MS m/z 398(M-H) ' 

Example 57 

SvnihCSi . S of N-(2-hvdroxv 4-nitn) nhenvl) N -f2-hn> n i(i nht-nvh ihin.TP:, 

The thiourea wa.s synthesized by treatment of the 2-/f*7-butyldimcthylsilyloxy 4-nitro 
phenyl thioisocyanatc(.scc example 9a . 3.73 mmol) with 2-bromo aniline in toluene ai SS^C 
over 36 h. The .solution was concenu^ted and the residue was purified by Hash 
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chroinaiography(EtOAc/Hcxanes). The IracUcm slighlly lower rl ihan siariini: maicnal 
coniained (he desired compound. This Iracuon was conccniralcd and ihcn ircaied wiih iriclhyl 
amine hydronuoride in accionilrile for 15 minuics ai 23 "C. The reaction mixture was then 
conccnu-aled in vacuo and the residue was purified by Hash chromatography(cihyl 
actate/hexanes) to give N-(2-hydroxy 4-niiro phenyl) N-(2-bromo phenyl) ihiourea(52 mg. 
4%) . EI-MS m/z 369(M+H)* 



Synthesis of N-f2-nhenvlsiilfamidn>4-rvannphi»nyl M -f 2-hmm,» p h rn vl) lirrrl 

a) Synthesis of 3-(phenylsulfamido) benzoniirile 

The of 3-(phenylsulfamido) benzoniirile was synthesized from the 3-cyant) aniline 
(23.9 g. .2 mol) by Method C. It was purified by recrystalizauon from ElOH( 15.8 g, 
31%).>H NMR (CDCh). 5 7.95(s. IH). 7.84 (d. 2H. J = 8.0 Hz). 7.59 (i. IH. J = 8.0 Hz). 
7.45 (m. 2H), 7.35 (m. 4H). 

b) Synthesis of 3-(phenylsulfamido) 4-nitro benzonitrile 

The 3-(phenylsuIfamido) ben2onitrilc( 10 g. 39 mmol) was dissolved in aceUc 
anhydride and treated with concentrated nitric acid dropwise at room temperature until all the 
starting material had been consumed. The reaction mixture was then quenched by carefully 
pouring it into sodium bicarbonate and left to sit until all gas evoluuon had sub-sidcd. It was 
Uien partitioned between methylene chloride and water. The organic layer was dried over 
sodium sulfate and filtered. The reaction mixture was concentrated in vacuo, absorbed onto 
silica gel and purified by column chromaiography( methylene chloridc/hcxiuic) lo allord the title 
compound (1.7g. 15^). EI-MS m/z 302{M+H) * 
OSynthesis of 3-(phenylsulfamido) 4-amino benzonitrile 

The 3-(phenylsuIfamido) 4-nitro bcnzoniu^ilef 1.5 g. 4.9 mmol) wa.s trcaicd with tin 
chloride dihydrate in EtOH a( 80 °C lor I2h. It was then concenu-aicd and llu-shcd through a 
plug of silica gel with 59< methanol/methylene chloride. The lilterate was absorbed onto .silic;i 
gel and purified by na.sh chromaiography(eihyl acciatc/hexane) to allord ihc title comp»)und 
(0.9 g. 60<7r). EI-MS m/z 274 (M+H) * 

d)Synthcsis of N-(2-phenylsulfamido) 4-cyanophcnyl N -(2-bromii phenyl i urea 

The urea was synthesized from 2-(phcnylsullamid()) 4-amino bcn/i)niiriJc(77 mg. ().2n 
mmol) and 2-bromo phenyl isocyanate by general Method C. Ii was purilicd by column 
chromaiography(ethyl acetaic/hexanc) lo afford the title compound (Mi mii. 22'/7 1. EI-.MS m// 
469fM-H)' 



Example SM 

Synthesis of N-(2-(nhcnvl .sullamirin^ nhenvh N .Q- bromn phpnvh 
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a) Synthesis or2.( phenyl sulfamido) aniline 

The sulfonamide was synihesizcd from phenyl sulfonyl chl(iridc(0.0| mmol) and o- 
phcnylenc diaminc( 1 .08 g. 0.01 mmol) by general Method C. It was purified by 
necrysiallizaiion from EtOH(1.0g. 40%).EI-MS m/z 249(M+H) * 

b) Synihesis of N-(2-(phcnyl sulfamido) phenyl) N -(2-bromo phenyl* urea 

The urea was synthesized 2-{phenyl sulfamido) anilinc( I mmol) 
and 2-bromo phenyl isocyanaie by general Method B. li was purified by dilution with 
methylene chloride and precipitation with hexanc. Filtering af forded the desired 
compound(0.234 g. 52%).EI-MS m/z 446(M+H) * 

Examnig ft\ 

Syntties i iS of N-f2-f .srvrvi sulfamido^ nh,.nvi^ N'-r^-hmg^t^ nhrnv i t iirn i 

a) Synihesis of 2-{ siyryl sulfamido) aniline 

The sulfonamide was synthesized from styryl sulfonyl chluride(().OI mol> and o- 
phenylene diamine(O.OI mol) by general Method C. It was purillcd bv rccrvstallization from 
ElOH(1.2 g. 60«,)EI-MS m/z I99(M+H) 

b) Synthesis of N-(2.(siyryl sulfamido) phenyl) N -(2-bromo phenyl) urea 

The urea was synthesized from 2.(siyryl sulfamido) aniline( I mmol) and 2-bromo 
phenyl isocyanated mmol) by general Method B. It was purified by dilution with methylene 
chloride and precipitation with hexane. Filtering afforded the desired compoundf().309 g. 
65%). EI-MS m/z 472(M-hH) * 



25 



ExamptpftI 

Synthesis or 4 f1imeth0XVnhrnvMsull»nvl ..m m ol nh^nvh N: .f2.hr»mn phrnyl; nri>i . 

a) Synlhesis of 2-|(3.4-dimeihoxyphenyl)sulfonyl amino|pheny! aniline 
The sulfonamide was synthesized from .3.4-dimethoxy phenyl .sullbnvl chloridc(0.OI 

mol) and o-phenylcnc diamine by general Method C. K was purified b> rccn'.«allization from 
EtOH(0.65 g. 2)9, ). EI-MS ni/z 309fM+H) *. 

b) Synthesisof 2-|(3.4-dimcihoxyphenyl)sull()nylamino) phcnyll .\ -(2-brnmo phenyl) urc:. 
The urea was .synthesized from 2-|(.3.4-dimeihoxyphcnyl).Mill,.n> l amino)phenyl 

anilinef 1 mmol) and 2-bromo phenyl isiKyanaic by general Mcihcul B. Ii was purillcd h> 
diluuon with methylene chloride and prcdpiiation with hexanc. Filicrini: ;illbrdcd die desired 
compound«).0fi2 g. 1 ).E1-MS m/z 504(M-H) ' 

S a-nthggj.'i of N-f^-|f4-nrPfaniidODhenvns»irnnvlaminnl phf.p v ]) N.(2-hrnmn nh^nvM ..r.. 
a)Synthesi.s of 2-|(4-acetamidophenyl)sullHnylammoIphenyl aniline 
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The suironamide was synthesized inim 4-acciamidophcnyl sulfonyl chloridc(0.(>l moh 
and o-phcnylcnc diaininc((M) 1 mol) hy general Method C. It was purified hy recr>'sialHzauon 
from ElOH( 1.27 g.4()^r )EI-MS m/z 3()4(M-H) . 

b)Synthesis ot N>(2-I{4-aceiamidophcnyIsuHonyl)ainino| phenyl) N'-(2-bromo phenyl) urea 
5 The urea was synthesized Irom 2-|(4-acetamidophenyl)suUonylaminoJphenyl aniline( I 

mmol) and 2-bromo phenyl isocyanalc(l mmol) by general Method B. It was purified by 
dilution with methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound(0. 12 g, 249^). EI-MS m/z 5C)I(M-H) " 

10 Example 6!^ 

Synthesis ol N (2 f2-thionhene sullamido nhenvh N ■(2-hromn phenvl> urea 

a) Synthesis of 2'(2-thiophene sullamido) ^aniluie 

The sulfonamide was synthesized from 2-thiophene sulfonyl chloride(0.()l mol) and o- 
IS phenylene diamine(O.OI mol) by general Method It was purified by recrystallization from 
EtOH(0.77 g, 30%). EI-MS m/z 255 (M+H)* 

b) Synthesis of N-(2-(2-thiophene sulfonyl amino phenyl) N'-(2-bromo phenyl) urea 

The urea was synthesized from 2-( 2-thiophene sulfonyl amino) anilinef I mmol) and 
2-bromo phenyl isocyanaie(l mmol) by general Method B. It was purified by dilution with 
20 methylene chloride and precipitation with hexanc. Filtering afforded the desired 
ct>mpound(().29 g. 649r ). EI-MS m/z 45(I(M.H) 

Example <>4 

Synthesis of N-f2-n>tolvl suUnnvl amino nhcnvH N'-(2-hromo phenyl) urea 
25 a)Synthesis of 2-( 3-tolYl sulfonyl amino) aniline 

The sulfonamide was .synthesized from 3-tolyl sulfonyl chloride(().OI mol) and (»- 
phenylene diaminc(0.01 mol) by general Method C. Ii was purified by recrystallization from 
EtOH(0.73g, 28'7r).El-MS m/z 263 (M^-hT 

b)Synthcsis o\ N-(2-((3-iolyl sulfonyl amino) phenyl) N*-(2-bromo phenyl) urea 
30 The urea was synthesized Irum 2-t3-ii»lyl sullonyl amino) anilinc( 1 mmoh and 2- 

bromo phenyl isocyanaie( 1 mmol) by general Method B. it was purified by dilution with 
methylene chloride and precipitation with hexanes. It was recrysallized two times with 
EtOH<25 ms:. 59r ). EI-MS m/z 45K(M-H) " 
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Example 65 

Synthesis of N-(2>(X-uuiriolinvi suhDnvl amino) nhcnvh N'.f2-bromo nhenvl) urea 
a)S\7ithesis of 2-(8-quinolinyl sulfonyl amino) aniline 
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Thc suironamidc was synthesized from 8-quinoIinyI sullonyl chloridc(0.()l mol) and t) 
phcnylcncdiaminc(«.()l mol) hy general Method C. Ii was purified by rccrysialJizaiion from 
ElOHf().«2 g. 27^).EI-MS m/z 30C> (M+H) * 

b)Synihesis of N-(2-( («-quinolinyl) sulfonyl amino) phenyl) N -(2-bromo phenyl) urea 

The urea was synthesized from 2-{(8-quinoHnyl) sulfonyl amino) anilined mmol) and 
2-bnimo phenyl isi>cyanaic( I mmol) by general Method B. Ii was purified by dilution with 
methyloic chloride and precipitation with hcxanc. Filtering afforded the desired 
compound(().23 g. 4e>*X ).EI-MS m/z 49SfM-H) ' 

Example (»f> 

Synthesis of N-f2-( hcn/vl sulfonvl amipn> nh^nvn K ' .d.hrnmn phft nyl) lirftfl 

a) Synthesis of 2-fbcn2yl sulfonyl amino) aniline 

The sulfonamide was synthesized from benzyl sulfonyl chloridc(O.OI mol) and o- 
phenylene diamine(().(n mol) by general Method C. It was purified by recrystallizaiion from 
ElOH(0.87g, 33%). EI-MS m/z 263(M+H)+. 

b) Synthesis of N-(2-( benzyl sulfonyl amino) phenyl) N -(2-bromo phenyl) urea 

the urea was synthesized from 2-( benzyl sulfonyl amino) anilined mmol) 
and 2-bromo phenyl isocyanaiedmmol) by general Method B. It was purified by dilution 
with methylene chloride and precipitation with hcxane. Filtering afforded the desired 
compound^). 1 1 g. 23'/f >. El-MS m/z 46() (M+H)+ 

Examnle 67 

Synthesis of N-f2-hvdn>XV-4.a/»inphrnvl).N .f7.mP iht)xvphpnvl)i |rr i1 

a) Synthesisof N-(2-hydn»xy-4-aminophenyl)-N'-(2-methoxyphcnynurca 

To a solution ol N-(2-hydroxy-4-nitro phenyl »-N -(2-meihoxyphcnyr)urca( I. (» g. 
example 15) in mcihan«)I. palladium (on activated carbon. 10% ) ( UK) mat was added. Then iho 
reaction mixture was hydrogcnated under a hydrogen balloon for I R hours. The solid was 
filtered off by celiic and washed three times by methanol. The filtrate wa.<; conccntfatcd under 
reduced pres.surc to give amine compound (O h g. H*)'7, ). EI-MS m/z 274 (M+H)* 

b) Synthesis of N-f2-hydroxy-4-azidophcnyl)-N -(2-methoxyphenyl)urca 

The N-(2-hyd«»xy-4-aminophenyl)-N -(2-methoxyphenvl )urca (3(M)mg. 1.17 mmoJj 
was added to HCI/H;0 f 1 . 17 mL/2.34 mL). cooled to 0"C. Sodium nitrite («(>.7 mg. 1.17 
mmol) was added to the reaction mixture. The rcaciitin mixture was stirred at ()"C for 30 
minutes. The sodium a/.idc (76 mg. 1.17 mmol) was added to reaction mixture and ii was 
warmed lo room lempcraiurc. The reaction mixture wa.s stirred ai room lempcraiure for 18 
hours. Then it was cxuacted with three umes by cihyl aceute. The organic exu-acis were 
combined, dried over MgSOj. filtered and conccnuaicd under reduced prc.vjure and 
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chromaiography of ihc resulting solid on silica gel (hexanc : ethyl aceuiie: 5:1) gave produci 
(125 mg, 38*^ ). EI-MS m/z 3(HI (M+Hr 

Example 68 

5 Preparation of N-l2>hvdroxv-5-cvanonhenvn-N'4 2-bmmonhenvn uro^ 

a) Prcparaiion of 2-aniino-4-cyanophenol 

To a solution of 2-niiro-4-cyanophcnol(l(>g, 6lmmoI) in meihanoK2SUmL) was added 
10'^ Pd/C ( Ig). The mixture was Hushed with argon, then hydrogen was bubbled through ihc 
solution lor H) min. and a hydrogen atmosphere was maintained at balloon pressure overnight. 
10 The mixture was filtered through celile and the celite was washed with methanol. The solveni 
was evaporated and chromatography of the resulting solid on silica gel (5%MeOH/ CH^CK) 
gave the desired produci{8.0 g, 97%), *H NMR (CD3OD): 5 6.96 (d. IH), 6.9(1 (dd. IH). 
6.77 cd. IH). 

b) Preparaiion of N-|2-hydroxy-5-cyanophenyll-N'-(2-bromophenyn urea 

15 N-|2-hydroxy-5-cyanophenyll-N'-|2-bromophenylJ urea was prepared from 2-ammii- 

4-cyanophenol(268mg, 2.00 mmol) according 10 the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( J/20) and altering. 
(540mg,819r). 'h NMR (CD3OD): 5 8.10 (d. IH), 7.87 (d, IH). 7.43 (d, IH). 7.20 (t, IH). 
7 09 (d. IH), 6.86 (t. IH), 6.77 (d, IH). 

20 

Example 

Preparation of N-l2-hvdroxv-3>nuornnhenvll-N^I2.hro monhenvll urea 

a)Preparation of 2-amino-3-nuorophenoi 

To a soluuon of 2-niirO'3-l1uorophenoUlg. 6.4nimoI) in methano](250mL) was addcti 
2.S lO'/T Pd/C ( Ig). The mixture was flushed wiih argon, then hydrogen was bubbled ihrough iho 

solution for 10 mm. and a hydrogen atmosphere was maintained at balloon pressure overnight 

Tlic mixture was filtered through celiic and the ccliic was washed wiih methanol. The .soivcni 

was evaporated and chromatography of the resulting solid on silica gel (5VrMeOH/CH>CI:> 

gave the desired product(650 mg. 80.2 9r ). 'H NMR (CD^OD): 6 6.4) -6. 1 7 (m, 3H). 
30 b>Prcparation of N-|2-hydroxy-3-nuorophcnyl|-N*-|2-jbromophenyl| urea 

N-|2-Hydroxy-3-lluorophenyl|-N'-|2-bromo phenyl] urea was prepared from 2- 

aminiv^-iluorophcnol (254mg. 2.00 mmol) according to ihe procedure in General Method B. 

The produci wa.s purified by prccipiiaiiiin from methylene chloride/ hexancf 1/20) and filtering. 

f5(M) mi:. 77'/; ». 'H NMR (CDtOD): 8 8.0.S (d. IH). 7.50 (d. IH). 7.26 <i. IH), 7.18 (d. 

IH). 6.92 u. IH). 6.86.6.68 (m. 2H). 

Example 70 

Prcnaraoon of N-2-ll>hvdroxvnuorcncl>N >f2-bromonhenvll urea 
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a) Preparauon of 2-aniino- 1-hydroxylluorenc 

To a solution of l-hydroxy-2-mironuorene(25()mg, l.23nimol) in meihanol(250mL) 
was added 10% Pd/C (Ig). The mixiurc was flushed wiih argon, ihcn hydrogen was bubbled 
ihrough the soluiion lor 10 min. and a hydrogen aunospherc was mainiained at baIh)on 
pressure overnight. The mixture was filtered ihrough celiie and the ccliic was washed with 
methanol. The solvent was evaporated and chromatography ol the resulting solid on silica gel 
(5%MeOH/CH2Cl2) gave the desired produci(l7l mg, 81.2 9rl *H NMR (CD.OD): 5 7.61) 
(d, IH), 7.47 (d. IH). 7.28 (t. IH), 7.18 (m, 2H). 6.82 (d. IH), 3.76 (.s, 2H). 

b) Preparation of N-2-[ l-hydroxynuorene)-N'-|2-bromophenyl) urea 

N-2-(l-hydroxyfluorenel-N'-|2-bromo phenyl) urea was prepared from 2- amino- 1 - 
hydroxyfluorenc (I70mg, 0.86 mmol) according to the procedure in General Method B. The 
product was purified by chromatography of ihe resulting solid on silica gcl (30%EtOAc/ 
Hexane) lo give the desired product (300mg, 84.5%). *H NMR (CD,C1): 6 8.04 (d, IH), 
7.66 (d, IH), 7.49 (L 2H), 7.35-7.20 (m, 4H). 7.09 (d, IH). 6.90 {t, IH), 

Examnle71 

PreParaiiOn of N'3-l2-hvdrOXV-9J0-anihranuinnnvn.NU7.hmmeinhrnvM »tp^ 

N-3-[2-Hydroxy-9J0-anihraquinonyl|-N -[2-bromophenyl| urea was prepared from 
2-hydroxy-3-aminoanihraquinone(480mg, 2.(K) mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hcxanc( 1/20) 
and nitering, (610mg, 70%). *H NMR fCD.OD): 5 8.93 (s.lH). 8.12 (m. 2H). 8.02 (d. 
IH), 7.77 (m. 2H). 7.61 (d, IH), 7.52 {s, IH), 7.3K (l. IH). 7.05 (l. IH). 

Exampig 77 

Preparation of N-(2-hvdroxv-3-nuoro-5-bromonhPnv1I. N '.r2-brnmcmhcnvll »rr;i 

a) Preparation of 2-amin(>-6-nuortv4-bromophcnoI 

A mixture ol 4.bromo-2-nuoro 6-niirophcnol( I g, 4.2mmol) and tin (ID chloride (4 7S 
g. 21.2mmol) in eihanoU50mL) was heated at K0°C under argon. Alter 2 hours, the siartini: 
material had disappeared and the solution was allowed to cool down and then poured into icc 
The pH was made .slighUy basic (pH7-8). by addition of solid NaOH. before being exu-aciod 
with ediyl acetate. The organic phase was washed with brine, dried over MgSOa and filtered. 
The solvent was evaporated and chromatograpny of the resulting solid on silica gel (4%McOH/ 
CH2CI2) gave the desired products 10 mg. 82 v; ). 'h NMR (CD,OD): 6 6.51-6.40 (m. 2Hj. 

b) Preparaiion ol N-(2-hydroxY-3-nuoro-5-bromophenyl).N*-|2-bromophcnyl] urea 

N-[2-hydroxy-3-nuoro-5-bromophcnyl|-N'-|2-bromophenyl| urea was prepared from 
2-amino-6-fluoro.4-bromophenol r2.54mg. 2.00 mmol) according to the priKedurc in General 
Method B. The product was purified by precipitation from methylene chloride/ hexanc( 1/20) 
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and filtering. (5(H) mg, 77%). NMR (CD,OD): 5 7,9X (s, IH). 7.91 (d. IH), 7.6() (d. 
IH), 7.33 (U IH). im (U IH). 6.94 (d. IH>. 

Examnlc 73 

5 Preparation of N-l2>hvdroxv-3>chloronhgnvlt-N'-r 2-hromnphenvH ii^f r ^ 
a)Preparauon of 2-amino-3<hlorophenoI 

A mixture of 3-ch]oro-2-niirophcnol(25() mg, L4mm()l) and tin (II) chloride (1.2 g. 
5.3mmol) in elhanol(5()niL) was heated at 8()**C under argon. Alicr 2 hours, the starling 
material has disappeared and the solution was allowed lo cool down and then poured into ice 
10 The pH was made slighUy basic (pH7-8). by addition ol solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered 
The solvent was evaporated and chromatt)graphy of the resulting .solid on silica gel (4%^MeOH/ 
CH2CI2) gave the desired product(l43 mg, 69 *H NMR (CDiOD): 8 6.75 (t.lH), 6.70 (d. 
IH), 6.65 (d, IH). 

1 5 b)Preparation of N-I2-hydroxy-3-chlorophenyIJ-N*-[2-bromophcnyll urea 

N-|2-hydroxy-3-chlorophenyll-^-I2-bromophenyll urea was prepared from 2-amino- 
3-chlorophenol (i43mg, 1.00 mmol) according 10 the procedure in General Method B. The 
product was purified by chromau>graphy of the resulting solid on silica gel (30%EtOAc/ 
Hexane) to give the desired product(19Smg. 57^). ^H NMR (CD^OD); 5 7.81 (d, IH), 7.68 

20 (d, IH), 7.47 (d, IH), 7.20 (l, IH). 6.90 (m. 2H), 6.70 (t, IH). 

Prenaration of N-l2-hvdroxv-3-irinunrnmcihvlnhenvli -N'-f2-hrt)nnmhonvi] urna 

a) Preparaiton of 2-niiro-(vuinuoromcihylphcnol 

25 2-trinuoromcthylphenol (3.00g. 18.5mmol) wa.s di.s.Mj|vcd ni methylene 

chloride(40mL) followed by the addition of .sodium nitrate (l .73g. 20.4mmol). The addiimn 
of sulfuric acid (23 n\U 3M) was then made, followed by addition of a catalytic amount <.>i 
sodium nitrite. The mixture was allowed to stir. Alter 24 hours, the reaction mixture wa.s 
diluted with methylene chloride and extracted with water The «)ri;anic layer was dried over 

30 MgS04 and filtered. The solvent was cvapt)ratcd and chromatography oi the rcsuliini: st)hd on 
silica gel (4*7rMcOH/ CH^CN) gave the desired producKI .84 47 ). 'h NMR 
(CDiCOCDO: 5 8.35 (d,lH), 7.95 (d. IH). 7.l3(t. IH). 

b) Prcparation of 2-amino-6- irilluoromeihylpheno! 

A mixture of 6-trilluoromethyl-2-nitrophcnol( 1 .84 g. 8.67mmiir) and tin (H) chloride 
35 (6.0 g. 26.2 mmol) in cthanoK 1 50mL) was heated at 80°C under argon. Afu:r 2 hours, the 
starting material has disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic (,pH7-8). by addition 01 .solid NaOH. before bcini: 
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extracied wiih ethyl acetate. The organic phase was washed with brine, dried over MgS04 and 
filtered. The stMvent was evaporated and chromatography ol the resulting solid on silica gel 
(4%MeOH/ CH;C1;) gave the desired productC 1 .35 g. 88 « ). 'h NMR (CD,0D): 5 6.93 (d. 
IH), 6.82 (I. IH). 6.78 (d. IH). 

c)Preparaiion o« N-I2-hydroxy-3- trinuoromethylphcnyl)-N'-|2-bromophenyll urea 

N-|2-hydroxy-3-trifluoromcthylphenyl|-N -(2-hromophcnyl| urea was prepared from 
2.amino-6-irinuoromethylphenol (28()mg. I .6(> mmol) according lo the procedure in General 
Method B. The product was purified by precipitation imm methylene chloride/ hcxane(l/2()) 
and filtering. (390rag. 6S5F). 'h NMR (CD,OD): 5 7.99 (d. IH). 7.6(1 (d, IH). 7.58 (d. 
IH). 7.34 (U IH). 7.30 (d. IH). 7.(M) {t. IH). 6.96 (d. IH). 

Examnip 7S 

Prgparatipn of N-f3.4 dinhcnvl-2-hvdroxvnhenvii.N;.f7. h rnmonhPnvn ..r^p 

N-f3,4diphenyl-2-hydroxyphenyl|-N*-|2-bromophenyl| urea wa.s prepared irom 2- 
amino-5.6 diphenylphenol {50mg, 0. 19 mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hexane(l/2(») and 
filtering •(61mg. 69*). 'h NMR (CD,OD): 5 7.97 (d. IH). 7.66 (d. IH), 7.58 (d. IH). 7.31 
(I, IH). 7.25-7.00 (m. IIH), 6.91 (d, IH). 

Examnip 76 

Prenaraimn of N-f2-hvdroxv-3-glvcinffmethvl<'Qit.r,v.rt n onvlnhpnvll.N-f2-hmm»phf>nvll i.r^.. 

N-f2-hydroxy-3-glycincmethyle.stcrcarbonylphcnyl|-N-I2-bromophenyl| urea was 
prepared from 6-glycincmcthylesicrcartMjnyl-2-amimiphcnol (!>()mg. 0.22 mmol). purchased 
from ihe University of New Hampshire, according lo the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexanef 1/20) and l iliering 
(65mg. M9r) 'h NMR (CD,OD): 6 8.14 (d. IH). 7.96 td. IH». 7.49 id. IHt. 7.24 it. 2Hj. 
6.89 (dd. IH). 6.81 (t. IH). 4.10 (.s.2H). 3.74 (.s.3H). 

Examnlc 77 

PrcnarailOn of N-f?-hvdroxv-^-«-lvcinpir;irh«>nv inluMivll.\-.i:.hromonhpnvll ..r.>:. 
N-l 2-Hydroxy-3-glycinecarbonylphenyl |-N -| 2-hromophcn yl | urea was prepared rrt)m 
N-[2-hydroxy-.>-glycinemethyle.stercarbonyIphcnyI |-N -[ 2-bromophcnyl | urca(.S(>mg. t). 1 2 
mmol) by .sunring in a 3/1 ratio ni" methanol/waicr (10 mLi. Addition of I cquiv. oi lithium 
hydroxide wa.s added and .stirring continued until the .starting material had di.sappcarcd. (45m!:. 
92%). The priMluct wa.s purified by chromatography of the resulting .solid on .silica gel (9/1/0. 1 
CHjCli/ MeOH/ AcOH) to give the desired producK lySmg. 57'/. ) ' H NMR fCDiOD); 5 8. 14 
(d. IH). 7.92 (d. IH). 7.60 (d. IH). 7.46 (d. IH). 7 .^4 (i. |H). 7.04 (i. IH). 6.K2 (I. IH) 
3.96 (2H). 
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PronardLion ol N-fl-hvdroxv 1 S-dichiQrQnhenvll.N'42.hmmonhenvn urea 

a) Prcparauon of 2-amino-4.6-dichlorophenol 

A mixiure ol 4,6-dichloro-2-nilrophcnol( I g, 4.8niniol) and tin (II) chloride (3.2 g, 
l4.4mmol) in elhanol(5()mL) was heated at 80**C under argon. After 2 hours, the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH7*8), by addition of solid NaOH. before being cxuacied 
with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered. 
The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CHjCN) gave the desired product(685 mg, 80 %). 'h NMR (CD^OD): 8 6.75 (s.lH), 6.6! 
(s, IH). 

b) Preparaiion of N-(2-hydroxy-3,5-dichlorophenylJ-N*-f2-bromophenyll urea 

N-|2-Hydroxy-3,5-dichlorophenyll-N -{2-bromophenyIl urea was prepared from 2- 
amino-4,6-dichlorophenol (143mg, IM) mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hexane(l/20) and 
niiering. (660mg, 88%). 'H NMR (CD?06): 8 7.96 (s, IH), 7.89 (d. IH), 7,60 (d. IH). 
7.35 lU IH), 7.00 (t. IH). 6.95 (dd. IH). 

Example 79 

Preparation of N-l2-hvdroxv-3-nitrophenvn-N -f2-hmmonhenvn urea 
N-|2-Hydroxy-3-mtrophcnyl|-N*-|2-bromophcnyl| urea was prepared from 2-hydroxy-3- 
nitroanilinc (L25g. 8.1 mmol) according to the pnKedure in General Method B. The product 
was purified by precipitation from methylene chloride/ hexane(I/20) and filtering. (2.4g. 
X49r). 'H NMR (CD.OD): 8 8.45 (d. IH). 7.94(d. IH). 7,78(d, IH). 7.6(Md. IH). 7.35(1. 
IH). 7.01 (m, 2H). 

Prenaraiion of N-l2-hvdroxv-4-nanhthalcnc.suironic acidNN'-[2-bromonhenvll urea 

N-I2-hydroxy-4-naphthalcncsullonic acid|-N -|2-bromophenyl| urea was prepared 
from l-amino-2-hydroxy-4-naphthalensullonic acid (0-48g, 2.0 mmol) according to the 
priKCdurc in General Method B and the addition of ImL of triethylaminc The product was 
purified by prccipilalion from methylene chloride/ hexane( 1/20) and filierini;. (690 mg. 79^;? I. 
'H NMR (CD.OD): 8 S.14 is. IH). 8.04 (d. IH). 7.98 (m, 2H). 7.61-7. 5.S im. 3H). 7.43 (l. 
IH). 6,98 (I. IH). 

Example 81 

Prenaraiion of N-f 2-hvdroxv-5-nanhthalgncsulfonic acidl.NM2.hromonhgnvn urra 
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N-3 |2-hydroxy-5-naphthalensulfonic aci<l).N'-|2-bromophcnyl) urea was prepared 
Irom 2.amin(>-3-hydruxy-6-naphihalensullonic acid (().48g. 2.0 mmol) according lo ihe 
procedure in GcncraJ Method B and the addition of I mL of thethylamine The product was 
purified by prccipitauon from methylene chloride/ hexane(l/2()) and filtering. (715 mg. 82<jf » 
•h NMR (CD,0D): 5 8.W (s. IH). 7.96 (d. IH), 7.65-7.48 (m. 3H). 7.36 (t. IH), ?.25'(.s. 
IH). 7.()4 (m. 2H). 

Example 

Preparation of N-l2-hvdrnxv-3 4.dichloronhenvH.IM'.f? .hmmnph,. nY|| II Ff 

a) Preparation of 2-nitro-S.6 dichlorophenol 

2.3-dichlorophenol (3.26g. 20mmol) was dissolved in methylene chIoride(40mL) 
followed by the addition of sodium nitrate ( 1.88g. 22mmol). The addition of sulfuric acid 
(20mL/ 3M) was then made, followed by addition of a catalytic amount of sodium niu^iie. The 
mixture was allowed to stir. Attcr 24 hours, the reaction mixture was diluted with methylene 
chloride and exiracicd with water. The organic layer was dried over MgSO^ and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH^Qj) gave the desired product(1.8 g. 44 %). 'h NMR (CD3COCD,): 
5 8.(>4(d.lH). 7.15 {d. IH). 

b) Preparation of 2-amino-S.6 dichlorophenol 

A mixture of 5,6-dichloro-2-niurophenol( 1 .8 g. 8.7mmoI) and tin (II) chloride (5.8 g. 
26. Immol) in cthanoKSOmL) wa.s heated at m^C under argon. After 2 hours, the starung 
material had disappeared and the soluuon wa.«; allowed to cool dciwn and then poured inu) ice 
TTic pH was made slighdy basic (pH7-8). by addiUon of solid NaOH. before being cxuactcd 
with ethyl acetate. The organic phase was washed with brine, dried «>vcr MgSO,, and filtered 
The .solvent wa.s evaporated and chromatography of the resulting solid on silica gel (4«X NicOH/ 
CH2CI:> gave the desired producK 1.4 mg. 90 %). 'h NMR (CD.OD): S 6.71 (d. IHk 6.45 
(d. IH), 

c) Preparation of N-(2-hvdroxy-3.4-dichlorophenyl)-N -(2-broni()phenyl| urea 

N-(2-Hydroxy-3.4-dichlorophenyl|-N -(2-bromophenyl| urea was prepared from 2- 
amino-5.6-dichlorophcnol (350mg. 2.(X) mmol) according to the procedure in General Method 
B. The pniduct was purified by precipitaUon from methylene chloride/ hcxane( l/2(>i and 
filtering. (67()mg. 89';? ). 'H NMR (CD^OD): 6 7.9t) (d. IH). 7.85 (d. IH). 7.59 (d. I Hi. 
7.31 (t. IH). 6.99 (t. I Hi. 6.96 (d. (IH). 



Examnle 8:^ 

Prenaraiion of N-i2.hvdroxv.VLvannp|^fpv||.N--f^-hrn monhftnvll „r»-^ 
a)Preparation of 2-nitro-6-cyanophenol 
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2- cyanophenol (2.38g. 2()mmol) was dissolved in methylene chloride(4«mL) followed 
by ihe addilion of sodium niiraie ( l.88g, 22mmol). The addiiion of sulfuric acid (20mL/ 3M) 
was ihen made, followed by addition of a catalytic amount of sodium niirite. The mixture was 
allowed to stir After 24 hours, the reaction mixture was diluted with methylene chloride and 
extracted with water. The organic layer was dried over MgS04 and filtered. The solvent was 
evaporated and chromatography of the resulting solid on silica gel f4^MeOH/ CHjCN) gave 
the desired product(L4 g. 42 ^r). 'h NMR (CD3COCD,): 5 8.47 (d.lH). 8. 15 (d. IH), 7.30 
(I, IH). 

b) Preparation of 2-amino-6-cyanophenoI 

A mixture of 6-cyano-2-nitrophenol(600 mg, I .OmmoDand tin (II) chloride (3.2 g. 
l4.4mmol) in aceuc acid(50mL) was heated at 80°C under argon. After 2 hours, the starting 
material has disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being exu*acted 
with ethyl acetate. The organic phase was washed with brine, dried over MgSO^ and filtered. 
The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH2CI2) gave the desired product(365 mg. 75 %). 'h NMR (CD1OD): S 6.92 (d, I H). 6.85- 
6.69 {m,2H). 

c) Preparation of N-I2-hydroxy-3-cyanophenyl]-N*-I2-bromophenyl] urea 

N-|2-Hydroxy-3-cyanophenyll-N -[2-bromophenyl) urea was prepared from 2-amino- 
6-cyanophenol (134mg, 1.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(260mg. 7895"), 'h NMR (CD>OD): 5 7.98 (d, IH). 7.74 (d. IH). 7.57 (d, IH). 7.30 (i. 
IHj. 7.22 (d. IH), 6.98 (t. IH), 6.94 (t. (IH), 

Prcnaraiion of N>f2-hvdroxv^-cvannphenvn-N'-r2. hromnnhenvH urea 

a) Prcparaiion of 2-niiro-5-cyanophenol 

3- cyanophenol (2.38g, 20mmoI) was dissolved in methylene chioride(4()mL) lolJowcd 
by the addition of sodium nitrate ( l.88g, 22mmol). The addiiion 01 sulfuric acid (20mL/ 3M) 
was then made, followed by addition of a catalytic amount of sodium nitrite. The mixture wa.s 
allowed to stir After 24 hours, the reaction mixture was diluted with methylene chloride and 
extracted wiih water. The organic layer was dried over MCSO4 and filtered. The solvent wa.s 
evaporated and chromatography of the resulting solid on silica gel (4^MeOH/CH2Cl2) gave 
the desired product(9l0 mg. 28 9,), *H NMR (CD3COCD0: 5 K.30 (d.lH). 7.67 (s.lH). 
7.4y (d. IH). 

b) Preparation of 2-amino-5-cyanophenol 

A mixture of 5-cyano-2-niirophenol(250 mg, I.Smmol) and tin (II) chloride (3.2 g. 
l4.4mmob in ethanol(50mL) was heated at 80^C under argon. After 2 hours, the starting 
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material has disappeared and the soluiiun was allowed lo cool down and ihen poured inio ice. 
The pH was made slighUy basic (pH7-R), by addition of solid NaOH. before being exiracicd 
wiih eihyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered. 
The solvent was evaporated and chromaiography of the resulting solid on silica gel (4%^McOH/ 
CH2CI2) gave the desired producK 175 mg. 86 *H NMR (CDiOD): 5 7.(K) (d, IH). 6.8K 
(sJH), 6.69 (d, IH). 

c)Preparaiion of N-|2-hydroxy-4.cyanophenyl|-N -(2-bromophenyl) urea 

N-|2-Hydroxy-4-cyanophenyll-N*-(2-bromophenylJ urea was prepared from 2-amino- 
S-cyanophenol (I70mg, 1 .27 mmol) according lo the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexanc(l/20) and filtering 
(3IOmg. 74^). *H NMR (CD.OD): 5 8.25 (d. IH), 7.91 (d, IH). 7.59 (d. IH). 7.33 (t. 
IH). 7.17 (d. IH), 7.07 (s, IH), 7.01 (t, (IH). 

PrenaraUon of N-f 2-hvdroxv-4>cvanonhenvll-N M4- m eihoxvnhenvn lima 

N*[2-Hydroxy-4-cyanophenyl]-N*-f4-methoxyphenyIl urea was prepared from 2- 
amino-S-cyanophenoI (6Qmg, 0.45 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexane(I/20) and Tiitering. 
(1 10mg,86%). *H NMR (CD,OD): 8 8.23 (d, IH). 7.61-7.51 (m. 2H). 7.32 (d, IH), 7,20 
(d, IH), 7.15 (d, IH), 7.03 (s. IH). 

Example 86 

Preparation of N-f2-hvdroxv-4-cvanonhgnvH>N M2-p henvinhcnvn urp;» N-|2-Hydroxy-4- 
cyanophenyl|-K-|2-phcnylphenylI urea was prepared from 2-amino-5-cyanophenol (I70 m»:. 
1.27 mmol) according to the procedure in General Method B. The product was purified b\ 
precipitation Irom methylene chloride/ hcxanc{ 1/20) and filtering. ( 15Umg, HS9f). 'h NMR 
(CDjOD): 5 8.20 (d. I H), 7.73 (d. IH), 7.5 1-7.20 (m, 8H). 7. 13 (d. IH), 7.01 (s. (IH> 

Example 87 

Preparation of N-l2-hvdroxv^-cva nonhenvll-N'-[2-methvlnhenvH urea 

N-f2-Hydroxy-4-cyanophenyI|-N -|2-mcihylphenyl| urea was prepared from Z-amim*. 
5-cyanophcnol (60mg. 0.45 mmol) according to the procedure in General Method B. The 
product was purified by precipiiaiion from methylene chloride/ hexanef 1/20) and filicrini:. 
(90mg, 75^ ). 'h NMR (CD,OD): 5 K.25 (d, IH). 7.59 (d. IH). 7.26-7.00 <m. 5H). 2..^<) <.s. 
3H). 



Example 88 

Preparation of N-l2-hvdroxv>4.cvannphenvlNN'-l2-t nnuorQmcihvlnhenvH iif^ ^ 



W09&2S1S7 



PCT/U»6/02260 



-62- 

N-|2-Hydroxy-4-cyanophenyl|-N-|2arinuoromeUiylphenyl| urea was prepared inini 
2-amino-S-cyanophcnol (60mg.0.45 mmol) according lo the prcfccdurc in General Mcihod B. 
The produci was purified by precipilalion from methylene cWoride/ hcxancC!/2()) and lllicrm^:. 
(I lOmg, 76%). 'H NMR (CD3OD): S 8.25 (d, IH), 7,81 (d, IH). 7.68 (d, IH), 7.61 (i. 
5 IH). 7.32 (L IH), 7.15 (dd. IH), 7.09 (s. (IH). 

Examnle R9 

Preparation of N-r2-hvdroxv-4-cvanonhenvn-N'>f Vtriflun mmethvlnhgnvn nrpa 

N-[2-hydroxy-4-cyanophenylI-N'-|3-trifluoromeihylphenyl] urea was prepared from 
10 2-amino-5-cyanophenol (60mg, 0.45 mmol) according 10 the procedure in General Method B. 
The produci was purified by precipitation from methylene chloride/ hexane( 1/20) and filicrin|! 
(1 14mg, 79%). 'H NMR (CD3OD): 6 8.30 (d, IH), 7.92 (s, IH). 7.60 (d, IH). 7.47 (i. IHK 
7.29 (d. IH), 7.18 (dd, IH). 7.06 (s, IH). 

15 Example go 

Preparation of N-f2-hvdroxv-4-cvanQnhenvn-N '-r4-trinunromethvlnhenvn urea 

N-(2-Hydroxy-4-cyanophenyll-N -[4-irinuoromeihylphenyl) urea was prepared from 

2-amino-5-cyanophenol {60mg, 0.45 mmol) according to the procedure in General Method B. 

The product was purified by precipitation from methylene chloride/ hexaneC 1/20) and filicring. 
20 (108mg. 75%). ^H NMR (CD3OD): 5 8.31 (d, IH), 7.68 {d. 2H), 7.59 (d, 2H>. 7.20 (dd. 

IH). 7.07 (s. IH). 

Example 91 

Preparation of N-l2-hvdroxv-3-n-nronvlnhenvn>N'-l2-hr omonhenvll urea 

25 a)Preparaiion of 2-niiro-6-n-propylphenol 

2-n-propylphenol (5.00g. 36.8mmol) was dissolved in methylene chloride(4()mL) 
followed by the addition of sodium niuaie (3.43g. 40.5mmol). The addiuon of sulfuric acid 
(45mL/ 3M) was then made, followed by addition of a catalytic amount of sodium niu-iic. Tiic 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 

30 chloride and extracted with water. The organic layer was dried over MgSOj and filtered. Tho 
solvent was evaporated and chromatography of the resulting solid on silica gel (4<a McOH/ 
CH2C}:) gave ihc desired produci(3.2 mg, 48 %). 'h NMR (CD3CCX:D0: 5 7.My (d.IHi. 
7.46 dd. IH). 6.90 (l. IH). 2.70 (I. 2H). 1.70 mu 2H). l.(M} (t. 3H). 
h)Preparaiion of 2-amino-6-n-propylphenol 

35 To a solution of 2-nitro-6-n-propylphenol(2g, I I.Ommol) in meihanolf l(K)mL) was 

added 10^ Pd/C (20i) mg). The mixture was Hushed with argon, then hydrogen was bubbled 
through the solution for 10 min. and a hydrogen atmosphere was maintained at balloon 
pressure overnight. The mixture was filtered through celite and the celite was washed with 
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meihanol. The solveni was evaporated and chromauigraphy of ihe rcsuliing solid nn silica gel 
(5%MeOH/ CHiClz) gave the desired producK 1.50 g. 80.2 %). 'h NMR (CD,0D): 5 6.65 
(m. 2H). 6.55 (i. IH). 2.58 (u 2H), 1.61 (ni. 2H). 0.96 (l. 3H). 
OPrcparauon of N-r2-hydroxy-3-n-propylphenyl|-N -(2-broniophenyl| urca 

N-(2-Hydroxy-3-n-propyl phenylI-N -(2-hromo phenyl) urea wa.s prepared from 2- 
ainino-6-n-propyl phenol (302mg. 2.00 mmol) according lo ihe prtKCdurc in General Method 
B. Hie product was puriiied by precipitation from methylene chloride/ hexanc^ 1/^0) and 
filtering. (640mg,92%). 'h NMR (CD,OD): 6 8.(K) (d. IH). 7.58 (d. IH> 7 (i IH) 
7.26 a. IH). 6.96 (dd. IH). 6.89 (l. IH), 6.78 (d. IH). 

Example 9? 

Preparaiiftn of N-f2-hvdroxv-4-eihvlphPny^ | .f^ .f2.hrnmnph^nYll llff ll 

a) Preparation of 2-nitn>-5-ethylphenol 

3-eihylphenol (S.OOg. 41 mmol) was dissolved in methylene chloride(40 mL) followed 
by the addition of sodium nitnue (3.83g. 45 mmol). The addition of sulfuric acid (50mL/ 3M) 
was then made. foHowed by addition of a catalytic amount of sodium nitrite. The mixture was 
aUowed to stir. After 24 hours, the leacUon mixuire was diluted with methylene chloride and 
extracted with water. THe organic layer was dried over MgSO^ and filtered. The solvent was 
evaporated and chromatography of die resuIUng solid on silica gel (4%McOH/ CH,CI,) gave 
the desired product(1.7 g. 25 %). 'h NMR (CD3COCD,): 8 8.02 (d.lH). 6.99 (s IH) 6 85 
(d. IH), 2.69 (q.2H), 1.30 (t. 3H). 

b) Preparaiion of 2-amino-5-eUiyllphenol 

To a soluUon of 2-nitro-5-ethylphenoKlg, 6.4mmol) in mcihanol(25()mL» wa.<; added 
10% Pd/C f 100 mg). The mixture was flushed with argon, then hvdrojjcn was bubbled 
Uu-ough the solution for 10 min. and a hydrogen aunosphere was mamt^ncd at balloon 
pressure overnight The mixture was filtered dirough celiie and the celiie was washed wuh 
meUianol. The solvent was evaporated and chromatography of the resulting solid on .silica gel 
f5%MeOH/ CH2CI2) gave the desired produci(7.5() mg. 91 Vr). 'h NMR (CD,OD) 5 6 41- 
6.17 (m, 3H). 

OPreparaiion of N-r2-hydroxy-4.cthylpheny] l-N -(2-bromophenyl | urea 

N-r2-Hydroxy-4-ethylphenyIl-N -(2-bromo phenyl} urea wa.s prepared from 2- aniino- 
5-cthylphenoI f274mg. 2.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hcxanci \riu and niicrin'- 
f520 mg. 7795^). 'h NMR (CD,OD): 5 7.96 (d. IH). 7.62 (.s. IH). 7..5ft ,u. IH). 7.^«) u 
IH). 6.96 (I, IH). 6.82 (d. IH), 6.76 (d. IH). 



Example 93 

Prgparaiipn of N-(2-hvrim?<v 3-nhcnviamm.K:arhnnvi ph>.n v ii-N-i?.hrnm..p ^Tr nvU 
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a) Prcparatton of 2-niiri>'6-phcnylaminocarbi)nylphcno) 

2-PhenylaminocarbonyIphenol (5.CM)g. 23 mmoJ) was di5iSolvcd in mcihylenc 
chloride(40mL) followed by ihc addition ol sodium niiraic (2.20g. 25.5 mmol). The addiiion 

5 of sulfuric acid (3()mL/ 3M ) was then made, followed hy addition of a catalytic amount of 
sodium nithie. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgS04 and Hltered. The solvent was evaporated and chmmatography of the resulting solid on 
silica gel (4%MeOH/ CH2CI2) gave the desired produci(2.5{) g. 42 9^ ). 'h NMR 

1(1 (CDSCOCD,): 6 8.15 (d.lH), 8.09 (dJH). 7.51 (d. IH). 7.30 (d. IH). 7.10 (t. IH), 7.01 (t, 
IH). 

b) Preparaiion of 2.amino-6-phenylaminocarbonylphenol 

To a solution of 2-niiro-6-phenylaniinix:arbonylphenol {Ig. 4.0 mmol) in 
meihanol(250mL) was added IO%.Pd/C (100 mg). The mixture was Hushed with argon, then 

IS hydrogen was bubbled through the solution for 10 min. and a hydrogen atmosphere was 

maintained at balloon pressure overnight. The mixture was filtered through celite and the celitc 
was washed with methanol. The solvent was evaporated and chromattigraphy of the resulting 
solid on silica gel (5%MeOH/ CH2CI2) gave the desired product(8(K) mg, 9\ 9cl 'h NMR 
(CDtOD): 6 7.73-7.57 (m, 2H), 7.43-7,27 (m, 3HK 7.25-7.10 (m, IH), 6.94 (t. IH). 6.74 

20 (I, IH). 

c) Preparation of N-(2-hydroxy 3-phenylaminocarhonyl phenyl |-N'-12-bromophenyl| urea 

N-f2-hydrt>xy 3-Phenylaminocarbonyl phenyl |-N'-(2-bromo phenyl) urea was 
prepared from 2-amino-6-phenylaniinocarbonylphcnol (456mg. 2.iM) mmol) according to the 
procedure in General Method B. The product was purilled by precipitation from methylene 
25 chloride/ hexane(l/20) and filtering. (800mg.y4'7. ). 'H NMR (CD.OD): 'H NMR (CD.ODi: 
S 25 (d, IH), 7.94 (d. IH). 7.75-7.57 (m. 4H). 7.4K-7.30(m. 3H>. 7.21 u. IH). 7.02 (dd. 
IH), 6.92 (t, IH). 

Example 94 

30 Preparation of N-i2-hvd roxv-3-cvano-4-mcthvlphenvll-NM2-bromonhcnvll urea 
a) Preparation of the 2-niu-o 5-methyl 6-bromo phenol 

A solution of t-buiyl amine(6.88 mL. 4 79 u. 2 cquiv.) in methylene chloride was 
treated with bromine ( I 67 mL. 5.2 g. I cquiv. ) at -20 "C. The llu-^k was then cooled 10 -7>s 
and the the 2-nitro 5-meihyl 6-bromo phenol (5 g. I cquiv.. in methylene chh)ride) was 
35 added drop-wise with vigrous stirring. The rcaciit)n mixture was slowly warmed to -30 "C lor 
I h. then to - 10 "C for 2 hours. The reaction mixture was then partitioned between methylene 
chloride and 5*55- aquet)us acetic acid. The organic layer was dried t)ver magnesium sulfate, 
filtered and concentrated in vacuo. The reaction mixture was purified hy Hash 
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chromaiographyfEUiyl acciaic/ hcxancs) lo remove dibrominaied specias. The 2-niiro 4-brumn 
5-mcthyl phenol was ihcn selectively crysiaJlized tiul of methylene chloride. A Unal silica gel 
column(5%eihyl acetate/ hexancs) yielded desired isomer in 9f)9f^ purity.(l.()5 g. 14*). "H 
NMR (CDCI3): 5 7.95 (d. IH. J = 10.0 H^). 6.91 (d. IH. J = 10.0 Hz). 2.52 (s. 3H). 
b> Preparation of 2-niiro-5-med)yl-6-cyanophenol 

2-Nitro-5-meihyI-6-bromophenoJ ( UK) mg. 0.433 mmol) was dis.solved in dimethyl 
fi>nnamide (2mL) roUowed by the addition of triethylamine (0. 1 75g. 1 .73 mmol). The 
addiuon of a catalytic amount dimethylamino pyridine was then made, followed by addition of 
copper (I) cyanide (ISSmg. l .73mraol). The mixture was allowed to stir at 80»C for 4 hours. 
The .solvent was evaporated and chromatography of the resulting solid on silica gel (2*MeOH/ 
CH2CI2) gave the desired product (70 mg. 91 'h NMR (CD3COCD.O: 5 8.30 (d. IH). 
7.15 (d,IH). 2.61 (s. 3H). 

c) Preparation of 2-amino-5-methyl 6-cyanophenol 

A mixture of 5-cyano-2-nitrofrfienol(70 rag. 0.39mmol) and tin (ID chloride (265 mg. 
1 . 1 Sromol) in ethanoI(20mL) was heated at 8()°C under argon. After 2 hours, the starting 
material has disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic pha.se was washed with brine, dried over MgS04 and filtered. 
The solvent was evaporated and chromatography of the resulung solid on .silica gel (4<^MeOH/ 
CHiCN) gave the desired producK 175 mg. 86 'h NMR (CDtOD): 5 6.87 (d, IH). 6.75 
(d.lH). 6.32 (.s. 3H). 

d) Preparation of N-[2-hvdroxy 3-cyano 4-methyl phcnyl|-N -l2-bromophenyll urea 

N-|2-hydroxy 3-cyano 4-methyl phenyl|-N -(2-bromophcnyl) uica was prepared from 
2-amino-5-mcihyl-6-cyano phenol (50mg.0.34 mmol) according to the procedure in General 
Method B. The product wa.s purif ied by prccipitati»»n fnim methylene chloride/ hexane( 1/20) 
and niicrins:. (7()mg. 6m). 'h NMR (CD.OD): 5 7.92 (d. IH). 7.68 (d. IH). 7.59 (d. IH). 
7.31 (t. IH). 7.(M) (t. IH). 6.62 (t. IH). 2.49 (.s. (3H). 

Example 

Prenaraiion of N-l2-hvdroxv4-rarlw>>vnhenvl nhnn v ||.N -[2.hromonhenvll iirr;. 
a)Preparation of 4-niuo-3-hydroxyhenzophenonc 

3-Hydro.\ybenzophenonc (3.(K)g. 1 5. 1 mmol) was di.«olved in methylene 
chluridc(4()mL) followed by die addition «)r .sodium niiralc ( 1 .42g. l6.7mmon. The addition 
ol .sulfuric acid (25mLy 3M) was then made, followed by addition ol a catalytic amount of 
sodium niiriic. The mixture wa.s allowed 10 siir. After 24 hours, the reaction mixture was 
diluted wich methylene chloride and extracted with water. The organic layer was dried over 
MgS04 and filtered. The .solvent was evaporated and chromatography of the lesuhing solid on 
.silica gel (4*MeOH/ CHjCl;) gave the desired productt 1 . 10 g. .30 9< ). 'h NMR 
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(CD3COCD,): 5 8.25 (d.lHK 7.«6 (d.lH), 7.71 (m, IH), 7.5V (d. IH). 7.48 (s, IH), 7,39 
(dd. IH). 

h)Prcparaiion of 4-aniinc>-3-hydroxyben2ophenone 

A mixture of 4-nitro-3-hydroxybenjrophenone (9(K) mg, 3.7mmol) and tin (II) chloride 
(2.5 g. M l mmol) in cihanol(5()mL) was healed at 80*=^C under argon. After 2 hours, the 
starling maicriai has disappeared and the soluiion was allowed to cool down and then poured 
inio ice. The pH was made slighlly basic (pH7.8). by addition of solid NaOH. before being 
cxiracicd with eihyl acciaie. The organic phase was washed wiih brine, dried over MgS04 and 
filiercd. The solvent was evaporated and chromatography of the resuliing solid on silica gel 
(49^ MeOH/ CH2CI2) gave the desired produci(685 mg, 87 ^). 'h NMR (CDiOD): 5 7.65 (d, 
2H), 7.55 (d,IH). 7.49 (t, 2H). 7.26 (s, IH), 7.16 (dd. IH), 6.68 (d, IH). 
OPreparation of N-(4-Carboxyphenyl-2-hydroxyphenyl}-N'-r2-bromophenyll urea 

N-f4.Carboxyphenyl-2-hydroxyphenyl1-N -(2-bromophenyl] urea 
was prepared from 4-amino-3-hydroxybenzophenone (330mg. 1.5 mmol) according to the 
procedure in General Method B, The produci was purified by precipitation from methylene 
chloride/ hexane(l/20) and filtering. (490mg, 79%). 'h NMR (CD?OD): 5 8.40 (d, IH), 

8.09 (d, IH), 7.83 (d, 2H), 7.65-7.60 (m, 4H), 7.48 (s. IH), 7.43 (d, IH). 7.35 (d, (IH), 

7.10 (IJH). 

Example 96 

Prgparmipn of N-f2-hvdroxv 3-carhoxvnhenvl nhenvlKN'>f2>hrnmnphPnvi| ..r^^ 

a) Prcparauon of 3'nitro-2-hydroxyhenzophenone 

2-Hydroxyhcn/ophenonc (3.00g, 15.1 mmol) was dissolved in methylene 
chloride(40mL) followed by ihc addition of .sodium niiraic (l .42g. I6.7mmol). The addition 
of sulfuric acid (25mL/ 3M> was then made, followed by addition of a catalytic amount of 
sodium nitrite. The mixture was allowed to siir After 24 hours, the rcacuon mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgSOa and filtered. The solvent was evaporated and chromatography ol ihc resulting solid on 
silica gel {A^cMeOW CH.Cl:) gave the desired producK 1 .60 g. 44 9, k 'H NMR 
(CD3COCDO: 6 K .^iKd.lH). 7.86 (m,3H), 7.7 1 (m. IH). 7.78 (d. IH), 7.56(dd 2H). 7.24 
<l. IH). 

b) Preparation of 3-amino-2-hydroxybenzophenonc 

A mixture of 3-nuro-2-hydr(>xybenzophenonc (6(K) mg. 2.5mmol) and tin (ID chloride 
1 1.7 g. 7.5mmol) in eihanol(50mL) was heated at 8()**C under argon. Alter 2 hours, the 
staning material had disappeared and the .solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7.8). by addition of solid NaOH, before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and 



W0 9daSlS7 



PCX7US96f02260 



- 67 - 

niiered. The solvent was evaporaicd and chromatography of ihc resulting solid on silica gel 
(4%MeOH/ CH2CI2) gave the desired product(490 mg, 92 9c), 'h NMR (CD^iOD): 8 7.65- 
7.40 (m, 5H), 6.98 (d,!H), 6.86 (d, IH), 6.67 (i. IH). 

c)Preparaiion of N-I2-hydroxy 3 -carboxy phenyl phenylJ-N -{2-bR)mophenyl) urea 

N-12-hydroxy 3-carboxyphenyl phenyl |.N-(2.bromophenyll urea vi^as prepared from 
3-amino-2-hydroxybcnzophcnonc (2S0mg, 1.20 mmol) according to the procedure in General 
Method B. The product was purified by prectptiation from methylene chloride/ hexanc( 1/20) 
and filtering. (200mg, 789f ). NMR (CD,OD): 5 8.35 (d. IH), 7.96 (d, IH). 7.72 (d. 
2H). 7.65-7.50 (m, 4H), 7.35 (d, IH). 7.30 (d. IH), 7.01 (dd. (IH). 6.92 (l, IH). 

E^mpk 91 

Preparation of N-f2-hvdroxv 3-benzvloxv DhenvlU N '>f2-hrnmnphfty| Yll \\m 

a) Preparation of 2-nitro-6-benzyloxy phenol 

2-BenzyIoxyphenol (5.00g. 25.0mmol) was dissolved in methylene chloride(40mL) 
followed by the addition of sodium niu-ale (2.30g, 27.5ramol). The addition of sulfuric acid 
(31raL/ 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with meihylene 
chloride and extracted with water. The organic layer was dried over MgS04 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH2CI2) gave the desired produci(2.6 g, 43 9r), *H NMR (CD3COCD,): 5 7.70 (dJH). 
7.50-7.28 (m. 5H), 7.14 (d. IH). 6.92 (I, IH), 5.21 (s, 2H). 
b>Preparation of 2-amino-6-hcnzyloxy phenol 

A mixture of 2-niiro.6.benzyloxy phenol fl .00 g, 4. lOmmol) and tin (II) chloride 
(2.75 g. 12.2 mmol) in ethanoK 1 50mL) was healed at 80^C under argon. After 2 hours, the 
sianing material had disappeared and the soluuon was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being 
exu^cied with ethyl acetate. The organic phase was washed with brine, dried over MgSOj and 
fikered. The solvent was evaporaicd and chromatography ol the resulting solid on silica ge! 
(4%MeOH/ CH:a2) gave the desired product(I.35 g. 88 9, ). ^H NMR (CD,OD): 67.46 (d. 
2H), 7 40-7.35 <m. 5H). 6.55 (d, IH), 6.40 (d, IH). 5.10 (.s. 2H). 

b) Prepardtion of N-(2-hydroxy3-bcnzyloxy phenyll-N'-(2-bromophenyll urea 

N-|3-bcnzyloxy-2-hydroxyphcnyl|-N'-f2-bromophcnyn urea was prepared fn)m 2- 
nitro-6-bcnzyloxy phenol (430n'ig. 2.(K) mmol) according to the procedure in General Method * 
B. The product was purified by precipitation from methylene chloride/ hexane( 1/20) and 
filtering. (630mg. 76<?5 ). *H NMR (CD,OD): 5 7.93 (d. IH), 7.58 (d. IH). 7.54-7.42 (m. 
3H). 7.40-7.25 (ni. 4H), 7.(X) (t. IH). 6.69 (d. 2H). 5.16 (s. 2H). 



Example 9X 
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Prcnaraiion of N-3-f2>hvdroxv-5-indanonel.N^f2-hm moDhcnvn urr^ 

a) Prcparauon of 2-hydroxy-3-niiro-5-indanonc 

2-Hydroxy-5-indanone(3,(X)g, 20.0mmol) was dissolved in methylene chloride(4()mL) 
followed by the addiuon of sodium niiraie (1.95g, 2l .Ommol). The addition of sulfuric acid 
(25mU 3M) was then made, followed by addition of a caialytic amount of sodium nitriic The 
mixture was allowed to slir. After 24 hours, the reaction mixture was diluted with methylene 
chkwdc and exulted with water. The organic layer was dried over MgS04 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH2CI2) gave the desired product(L5 g, 39 %). 'h NMR (CD^COCD.): 5 7.70 (d.lH). 7.04 
(d. IH), 3.04 (d, 2H). 2.74 (d. 2H). 

b) Preparaiion of 3-amino-2-hydroxy-5-indanone 

A mixture of 2-hydroxy-3-nitro-5-indanone (1.50 g, 7.80mmol) and tin (U) chloride 
(5.25 g, 23.3 mmol) in eihanol(150mL) was heated at 80°C under argon. Alter 2 hours, the 
sianing material had disappeared and the solution was allowed u> cool down and then poured 
inu) ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH, before being 
exu^cied with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH2CI2) gave the desired product( 1 .00 g, 79 %). *H NMR (CD^OD): 6 6.85 
(dJH), 6.45 (d, IH), 2.95 (d, 2H), 2.60 (d, 2H). 
clPrcparaiion N-3-[2.hydroxy-5-indanoneJ-N*-(2-bromophenylJ urea 

N-|2-Hydroxy-5-indanoneJ-N-f2-bromophenyll urea was prepared from 3-ammo-2- 
hydroxy-5-indanone (326mg, 2.00 mmol) according to the procedure in General Method B 
The product was purified by precipiiauon from methylene chloride/ hexaneC 1/20) and filtering. 
(61()mg. 85^ ). 'HNMR(CD,OD):5 7.92 (d, IH), 7.65 (m. 2H). 7.45 (t. IH). 7.09(1. 
IH), 7.00 (d. IH), 2.90 (d. 2H). 2.66 (d, 2H). 

Example 99 

Preparation of (EVN-U-fl^Methoxyr arhonvl) eihenvl]>2-hvdroxvnhenvll.N->p, 
bromophenvH iirgji 

a)Prcparaiton of 4-niU'o-3-hydroxycinnamic acid 

3-Hydroxycinnaniic acid (3.00g, 18.3 mmol) was dissolved in methylene 
Lhloride(4()mL) followed by the addition of sodium nitrate ( 1 .70 g. 26. 1 mmol). The addition 
01 sulfuric acid (25 mU 3M) was then made, followed by addition ol a catalytic amount ol 
sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgSOa and filtered. The solvent was evaporated and chromatography of the resulting solid on 
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silica gel (4%MeOH/CH2a2) gave (he desired producKI.O g. 26 9f). 'h NMR {CD,C0CD.) 

5 8.07 (d. IH). 7.69 (d, IH). 7.51 (s. IH). 7.46 (d. 2H). 6.75 (d.lH). 

b) Preparaiion of 4-nitro-3-hydroxymethylcinnamate 

4-Niiro-3-hydroxycinnaraic acid was stined in excess meihanol with a caulytic amount 

of sulfuric acid. The solvent was evaporated and chromatography of the resulung soJid on 

sihca gel (4%MeOH/ CH,Cl2) gave the desired producK 1 .0 g. 94 9^). 'h NMR (CD.COCD.y 

5 8.17 (d. IH). 7.69 (d. IH). 7.52 (s. IH). 7.45 (d. 2H). 6.75 td.lH). (s. ."^H). 

OPreparation of 4-amino-3-hydn)xymethylcinnamate 

A mixture of 4-nitro-3-hydroxymethylcinnamaie (1.0 g. 4.50mmol) and tin (II) 

chloride (3.0 g. 13.4 mmol) in eihanol(50mL) was heated at 80<»C under argon. Alter 2 hour... 

the starting material had disappeared and the solution was allowed to cool down and then 
pouted into ice. The pH was made slighUy basic (pH7-8). by addition of solid NaOH. before 
bemg extracted with ethyl acetate, lite organic phase was washed with brine, dried over 
MgS04 and fUtered. The solvent was evaporated and chromatography of the itsulung solid on 
sibca gel (4%MeOH/ CHjClj) gave the desired product (650 mg, 75 9r). 'h NMR (CD,OD) 
57.50 (d.lH). 6.94 (s. IH). 6.89 (d, IH). 6.68 (d. IH), 6.18 (d. IH). 3.74 (s. 3H). 
d)Pieparation (E)-N-[4.(2-(Melhoxycarbonyl) ethenyH-2-hydroxyphenyII-N'-f2. 
hromophenyl] urea 

(E)-N-l4-[2-(Methoxycarbonyn ethenyl)-2-hydroxyphenyl|-N--|2-bromophcnyl I urea 
was prepared from 4-amino-3-hydroxymeihylcinnamaie (250mg. 1 .3 mmol) according to the 
procedure in General Method B. The product was purilled by prccipiiauon from methylene 
chloride/ hexane(l/20) and filtering. (3(Khng. 59Sf ). 'H NMR fCD,OD): 5 8.24 (d.lH) 8 OS 
(d. IH). 7.69 (d. IH). 7.65 (d. IH). 7.42 (i. IH). 7.21 (s. IH). 7.19 (d. IH). 7 10 (i IH» 
6.45 (d.lH) 3.81 (,s. 3H). 

Exampip lOf) 

Preparation n| (E)-N-(^-I?-rMethnxvrarhMnYf) ethP.nvn-'>.hyHr,>xvnhr.nvll.^.p. 
bromonhenvll iirra N-f7-hn>mnphPnY|| 

a)Preparaiion of 3-niu-o-2-hydroxycinnamic acid 

2-Hydroxycinnamic acid (3.00g. 18.3 mmol) was dis.soivcd in methylene 

chloride(40mL) followed by the addiuon of .sodium nitrate (2.2 1 g. 26. Immol). The addition 

of sulfuric acid (W mU 3M) was then made, followed by addition of a catalytic amount oi 

sodium nitrite. The mixture was allowed to stir. After 24 hours, the rcacuon mixture wa.s 

diluted with methylene chloride and cxiracied with water. The organic layer wa.s dried over 

MgSO. and filiercd. The solvent was evaporated and chromatography of the resulting solid on 

siUcagel (4%MeOH/CHjCl2) gave the desired product(2.0 g. 52 9r ) 'h NMR (CD,COCDu 

6 8.21 (d. IH). 8.16 (d. IH). 8.05 (d. IH), 7.19 (I. IH). 6.72 (d IH) 
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b) Preparation of 3-nitro-2-hydn>xymcthylannamaie 

3-nim)-2-hydroxycinnafn!C acid was sUrred in excess methanol with a caialyiic amnuni 
of sulf uric acid. The solvent was evaporated and chromatography ot ihc resulting solid on 
silica gel (4%MeOH[/ CH2CI2) gave the desired product{ 1 .0 g. 94 9f ). 'h NMR (CD?COCDo: 
5 5 8.25 (d, IH), 7.HJ5 (d, IH), 8.06 (s, IH), 7.20 (u 2H), 6.76 (d,IH). 3.80 (s, 3H). 

c) Preparauon of 3-amino*2-hydroxymethylcinnamate 

A mixture of 3'nitro-2-hydroxymethyIctnnamate (1.0 g, 4.S mmol; and tin (tl) chloride 
(3.0 g. 13.4 mmol) iti eihanol(SOmL) was healed at 80°C under argon. After 2 hours, the 
starling material had disappeared and the solution was allowed to cool down and then poured 

10 into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH. before bemg 
extracted with ethyl aceiaie. The organic phase was washed with brine, dried over MgSOj and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH2CI2) gave the desired product (700 mg. 81 %). 'H NMR (CD.OD>: 5 8.04 (d. 
IH), 6.93 (d, IH),6.79 (d, IH), 6.71 (t, IH). 6.43 (d. IH), 3.72 (s, 3H). 

15 d)Preparaiion(E)-N-13-I2-(Methoxycarbonyl)ethenyll-2-hydroxyphenyll-N'-(2-bromophenyl| 
uiea 

(E)-N-[3-[2-(Methoxycarbonyl) ethenyl}-2-hydroxyphenyl]-N*-f2-bromophenyl | urea 
was prepared from 3-amino-2-hydroxymeihylcinnamaie (1(K) mg, 0.52 mmol) according to the 
procedure in General Method B. The product was piuifted by precipitation from methylene 
20 chloride/ hcxane(l/20) and filtering. (ISOmg, 74%).'h NMR (CD,OD): 8 8.10 (d.lH). 8.(M) 
(d, IH), 7.69 (d, IH), 7.65 (d, IH), 7.42 (I. IH), 7,38 (I. IH). 7.32 (d. IH). 7.05 (i. IH> 
6.55 (d.lH) 3.81 (s. 3H). 

Example 10 1 

25 Preparation of (E)-N-f3-r2>(Aminocarbonvn ethenvll-2>hvdroxvnhcnvlNN'-l2-bromonhcn\ H 
urea N'>r2 bromonhenvH urea 
a)Preparaiion of 2-hydroxycinnamidc 

2-Hydroxycinnainic acid (2.00g, 12.3 mmol) was di.ssolvcd in dimethyl 
formamide( lOmL) followed by the addition of benzouiazol- 1 -yloxy> 

30 tris(dimcthylamino)phosphonium hexaOuorophosphatc (.5.4g. 12.3 mmol) and tncihyhuninc < 
l.7mL. l2.3mmol). Ammonia gas was bubbled into the reaction mixture for 30 minuics. The 
mixture was allowed to stir for 24 hours, the reaction mixture was diluted with mcihylcnc 
chloride and extracted with water The organic layer was dried over MgSOj and filicrcd. The 
solvcni was evaporated and chromatography of the resulting solid on silica gel {49i McOH/ 

35 CH2CI2) gave the desired product( 1 .5 g, 75 %), 
MPreparation of 3-nitro-2-hydroxycinnamide 

2-Hydroxycinnamide (750 mg. 4.6 mmol) was dissolved in methylene chloridc(40mL) 
followed by die addition of sodium nitrate (430 mg. S. I mmol). The addition of sulfuric acid 
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(7 mU 3M ) was ihen made, followed by addition of a catalyiic amount of sodium nitriic. The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 
chloride and exUcictcd with water. The organic layer was dried over MgS04 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel {4%MeOH/ 
CH2CI2) gave the desired product(3.50 mg. 36 'h NMR (CD3COCD3): 6 8.19 (d, IH). 
8.02 (d. IH). 7,88 (d, IH), 7.15 (l, IH), 6.84 (d, IH) 

c) Preparation of 3-amino-2-hydroxycinnamidc 

A mixture of 3-nitro-2-hydroxymcthylcinnamate (350 mg. 1 .7 mmol) and tin (11) 
chloride (3.0 g. 13.4 mmol) in cthanoKSOmL) was heated at 80**C under argon. After 2 hours, 
the starting material had disappeared and the solution was allowed to ctnil down and then 
poured into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. before 
being exu-acted with ethyl acetate. The organic phase was washed with brine, dried over 
MgS04 and filtered. The solvent was evaporated and chromaiography of die resulting solid on 
silica gel (4^McOH/CH2Cl2) gave the desired product(244 mg,80%). 

d) Preparauon of (E)-N-f3-I2-( Aminocartx^nyl) ethenyll-2-hydroxyphenylJ-N'-[2- 
bromophcnyl] urea 

(E)-N.|3-[2-(Arainocarbonyl)clhcnyll.2-hydroxyphenyll-N*-f2-bromophenyl| urea 
was prepared from 3-amtno-2-hydroxycinnamide (100 mg. 0.56 nunol) according 10 the 
procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hexanc( 1/20) and filtering. (1 10 mg. 52%).'h NMR (CD,OD): 5 8.00 (d.lH), 7.90 
(d, IH). 7.63 (d. IH). 7 55 (d. IH). 7.35 mi. 2H), 7.05 (i, IH). 6.95 (t. IH). 6.70 (d.IH^ . 

Example 102 

Preparation of (E)-N-l4>l2>(AmimK-arbnnvh ethpnvlU2-hvdn>xv nhcnvn>N.r2-bromonhL-nx ]l 
urea N >f2.hromonhenvll urea 

a) Preparalion of 3-hydroxycinnamidc 

3-Hydroxycjnnamic acid (2.iH) l:. 12.3 nimoh wa.s diss«)ivcd in dmicthyl lomianndei In 
mL) followed by ihc addition ol bcn/oiria/.ol- 1 -y){>xy-ins(dimcihylamino)pht)sphoniuni 
hexalluoropho.sphaee (5.4g. !2.3 mmoh and irieihylammc ( 1.7 mL. [2.3mmol). Ammonia 
gas was bubbled inio the reaction mixuire li>r M) minutes. The mixture was allowed U) sur ii>i 
24 hours, the reaction mixture was diluted wnh methylene chloride and extracted wiih watc! 
The organic layer was dried over MgSOj and filtered. The soh cm wa.s evaporated and 
chromatography tif the resulting solid on silica gel (4^ MeOH/ CHiCI:) gave the desired 
produciC 1.3 g. 65 9i ). 

b) Preparation of 4-nitro-3-hydroxycinnamide 

3-Hydroxycinnamide (750 mg. 4.6 mmol) was di.s.solvcd in methylene chloride(4() mL) 
followed by the addition of sodium niiraie (430 mg, 5. 1 mmol). The addition of sulfuric acid 
(7 mL/ 3M) was then made, followed by addition of a catalytic amount of sodium niuiie. The 
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mixiurc was allowed to siir. Alicr 24 hours, ihc reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgS04 and liltered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%McOH/ 
CH2CI2) gave the desired product(24t) mg, 25 %). 'h NMR (CDiCOCD,): 5 K.(I9 (d. IH). 
3 7.49 (d, IH). 7.26 (s. IH). 7.16 (d, IH), 6.71 (d. IH) 

c) Preparaiion of 4-amino-2-hydroxycinnamide 

A mixture of 4-mtro-3-hydroxymeihylcinnamacc (3iH) mg. 1 .40 mmol) and tin (ID 
chloride (980 mg. 4.30 mmol) in cthanoKSO mL) was heated at 80X under argon. After 2 
hours, the starting material had disappeared and the solution was allowed to cool down and 
10 then poured into ice. The pH was made slightly basic (pH 7-8). by addition of .solid NaOH. 
before being extracted with ethyl acetate. The organic phase was washed with brine, dried 
over MgS04 and filtered. The solvent was evaporated and chromatography of the resulting 
solid on silica gel (4%MeOH/CH2Ci2) gave the desired product (200 mg. 74 %). 

d) Prcparation(E)-N-(3-(2-(Amintx:arbonyl)ethenyl]-2-hydroxyphenyl|-N-(2-bromophenyll 
15 urea 

(E)-N-|3-r2-(Aminocarbonyl) ethenyl]-2-hydroxyphenyl|-N'-(2-bromophenyl] urea 
was prepared from 4-amino-2-hydroxycinnamide (lOOmg. 0.56 mmol) according to the 
pn)cedure in General Method B. Tte product was purified by precipitation from methylene 
chloride/ hcxane(l/2<)) and filtering. (I25mg. 54%). 'h NMR (CDiOD): S 8.05 (d,lH). 7.92 
20 (d, IH). 7.60 (d, IH), 7.4 5 (d, IH), 7.35 (l, IH), 7.05 (m, 2H), 6.50 (d,IH) . 

Examnle 101 

Prcnaration of N-l2-hvdroxv 4>(nhenvl amino carhoxv^ ph cnvll-N' f2>hromophcnvH urcn 
N-|2-hydroxy 4-(phenyl amino carhoxy) phenyl |-N -|2-bromopheny 1 1 urea was 
25 prepared Irom 5-(phenyl amino carboxy) 2-amino phenol (0.50 mmol) according to the 

procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hcxanc( 1/20) and filtering. (150 mg, 70^ ). ^H NMR CCDiOD): 5 8.25 fd. \ 
8.«M) {d. IH), 7.75 (d. 2H). 7.64 (d. IH), 7.50 (d, 2H), 7.41 (m, 3H). 7.16 (i. IH). 7.05 (I. 
IH). 

.^0 

Examnic 104 

Prcnaraiion of N-l4>aminocarhonvU2-hvdroxvnhpnvli. N^I2>hromonhpnvll urea 

.V-|4-Aminocarbonyl -2-hydroxyphcnyIl-N'-[2-bromophcnyl| urea was prepared Irimi 
5-ammt>carhonyl-2-amino phenol (304 mg. 0.50 mmol) according 10 the procedure in General 
35 Method B. The product wa.s purified by precipitation from methylene chloride/ hcxane(l/20) 
and filtering. (440 mg. 627/ ). 'h NMR (CDiOD): 5 8.09 (d. I H). 7.91 (d. IH). 7.60(d. 
IH). 7.45 im. 3H), 7.00 (d. IH). 
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Examnle HIS 

Pfcnaralion or N-r2-Hvdrnxv.3 S ft.trtn,^oronhenvl>.N .f2.hrctmnphrnY|) „r^j, 

N-(2-Hydroxy-3.5.fi-irinuorophenyI)-N'-(2-bromophenyl)urca was prepared Irom 
3.5.6-irinuoro-2.hydroxyaniline (83 mg. 0.51 mmol) and 2-(bromophcnyI)ist)cyanalc (KKl 
mg, 0.53 mmoJ) according lo ihe procedure in General Method B. The product was purified 
by preparation thin layer chromatography. EI-MS m/z 359 (M-H)". 



Examnle 10ft 

PrgParaiiPnfffN-f2-Hv<1rnxv-3-nuoro^-trinunrftm^ihvtpK envn.N.r?.hrnmonhenvn..r^a 

N-(2-Hydroxy-3-nuon>~4.trifluoromethylpheny!)-N'-(2-bromophenyI)ureawas 
prepared from 4-trilluoromethyl-3-nuoro-2-hydroxyanihne (239 mg. 1.2 mmol) and 2- 
(bromophenyl)jsocyanate (243 mg, 1.2 mmol) according to the procedure in General Method 
B. Removal of solvent under reduced pressure and chromatography of the resulting solid on 
silica gel (hexane:ethyl acetate) gave the title compound (20 mg. 49r). EI-MS m/z 391 (M-H) 

Examnle 107 

Preparation of N-f2-Hvdmxv.3.iiiH«ptw»nvluN .f7-hrn m onhenvhii».a 

N-(2-Hydroxy-3-iodophenyl)-N'-(2-bromophenyl)urea wa.s prepared from 3-iodo-2- 
hydroxyaniline (2(M) mg. 0.85 mmol) and 2-(bromophenyl)isocyanatc (169 mg, 0.85 mmol) 
according to the pnKedure in General Method B. Removal of solvent under reduced pressure 
and chromatography of the resulting solid on silica gel (hexane:ether) gave the title compound 
r40mg. I ISf ). 'h NMR (DMSO): 5 9.45 (.s. IH). 9.15 (s. IH). 8.8 (.s. IH). 7.95 (d. IH). 
7.8 (d. 1H).7.65 (d. IH). 7.4 (d. IH), 7.3 (t. IH). 7.0 (i. IH). 6.65(i. IH). 

Examnle 108 

PrppardtlOP Of N-[2-lfl2-(lrinunn>m«»thvnphenvll>;iillonvl |amin.>lnh.>nvll.rj.(->. 
bromonhenvHiirff^ 

a) Prcparaiion «f |2-(:-(irinuoromcthyl)phcnyl|(.suir(mamido)aniline| 

The title compound was prepared according to General Method C u.sing 2- 
(trillu«)romcthyl)bcnzcnesullonyl chloride (1 cquiv.i. The product was purified by 
chmmatography on .silica gel (methylene chloridc.mcthanol) ( 1.04 g. ^VZ ). EI-MS m/z 317 
fM+H)'. 

b) Prcparaiion of .\-|2-|||2-(u-inuoromethyl)phcnyI|.sullonyl|amino|phcnyl|-N -(2- 
bromophcnyl )urea 

The tide compound was prepared asing|2-|2(u-inuoromcthyl)phenylj 
(sunonamido)aninne ( 1 .04 g. 3.2 mmol) and I-fbromophenyDi.tocyanatc (652 mg. 3 2 mmol i 
according to General Method B. The solvent was evaporated to give the desired urea (1.03 !:. 
6I*»). EI-MS m/z5l4 (M+H)*. 
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Example m 

Preparation o f N.(2>BromnphgnvlVN^f2-dimethvlamino5;ullonvlaminnlnhcnvllu 

a) Preparaiion or[2*i l.l-(d]mcchylamino)|sunonamidoaniiine] 

The lillc compound was prepared according 10 General Method C u5;ing 
dtmcthylsulfanioyi chloride (1 equiv.). The product was puriHed by chn^maiography on siiicj 
gel (methylene chloride:methanol). ES-MS m/z 216 (M-f H)"^. 

b) Pieparation or N-(2-Bromophenyl)-N'-[2*(dimethylamtnosuironylammo|phcnyl|urea 

The title compound was prepared from [2-f I.NCdimethlyaminitisuironamido- 
aniline (137 mg. 0.6 mmol) and 2-(bromophenyl)isocyanate (126 mg. 0.6 mmol) according u> 
General Method B. The solveni was evaporated and chromatography on silica gel (ethyl 
acetateihexane) gave the desired tuea. EI-MS m/z 4 1 3 (M+H)^ 

Example liti 

Preparation of N-r2-fPhen&thvlsulfonvlamino) nhenvn>N'-(2-bromonhcnvnurea 

[2-(Phenethylsulfonamido) aniline] (example 60. BOOmg, 1.09 mmol) was placed in a 
Parr shaker bottle containing palladium ( 1 80 mg) under an argon stream. Methanol ( I SO mL) 
was added and the container placed on a Parr shaker (55 psi) for several hours. The reaction 
mixture was filtered through Celite and the filtrate was evaporated to give the desired aniline 
(269 mg. 90%\ El-MS m/z 277 (M+H)*. 

b)Preparaiion of N-(2-(Phcnethylsulfonylamino)phenyll-N'-(2-bromt)phcnyl)urca 

The title compound was prepared from |2-(phencthylsulfonamido) aniline | (269 mi;. 
0.97 mmol) and 2-(bromophcnyl)isocyanatc ( 193 mg. 0.97 mmol) according to General 
Method B. The desired urea was precipitated out of toluenc/hcxanc OH4 mg. 7H9f ). El-MS 
m/z 472 (M-HV. 

Example 1 1 1 

Prcnaration of N-l2>l(2-acetamido-4-methvlihiazol'5-vl)sulfonvlam int)lphcnvll-N'-(2> 
bromophenvDurea 

a) Prcparation of |2-I(2-acciamido-4-mcihyl-5-ihia/olc)sulfonamido|anilinc| 

The lillc compound was prepared using 2-acciamido-4-mcihyl-5-ihiayi>lcsulfonyl 
chiondc ( I equiv. 1 according 10 General Method C A solid precipaiaicd irtmi ihc rcaclitm 
mixiurc and was filicrcd lo give ihc desired aniline { 1.68 g, 52V< ). ES-MS m// 327 (M+H)* 

b) Prcparaiion of N-[2-|(2-acciamido-4-meihylihiazol-5-yl)sulfonylamini>|phenyl|-N -(2- 
bromophenyhurea 

The title compound was prepared from |2-|(2-aceiamido-4-methyl-5- 
ihiazole)sullonamidolaniline| (1.68 g,5.l4 mmol) and 2-(bromophenyI)i.<ocyanaic 
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(1.02 g, 5.14 mmol) according lo General Mcihod B. The produci was prccipitaicd from ethyl 
acciaic/hcxane (220 mg, K%). EI-MS m/z 524 (M-^Hr. 

Examnic 112 

PrcnaraUOn of N-(2-hvdroxv-4-cvanonhenvli-N -U^ph r nvlnhenvll utoa N-f2.Hydroxy-4- 
cyanophenylJ-N -{4.phenylphenyl) urea was prepared from 2-amino.5-cyanophcno! f6(Jm^. 
0.45 mmol) according to ihe procedure in General Method B. The produci was purified by 
precipiuiion from methylene chloride/ hexancf 1/20) and filtering. ( 1 35 mg. 75^ ). 'H NMR 
(CD.OD): 8 8.33 (d, IH), 7.7U7.29 (m. 9H). 7.25 (d, IH), 7.12 (s. IH). 

Example 11? 

PrCParaiion of N-r2-hvdroxv-4-cvannphenvlNN'-r7 V dichlnrophonvl| ,,rP^ 

Nt(2-Hydroxy.4-cyanophenyl|-N -|2,3 dichlorophenylj urea was prepared Irom 2- 
amino-5-cyanophenoI (60mg, 0.45 mmol) according to ihe prix:edure in General Method B 
The product was purified by precipitation from methylene chloride/ hexanc( 1/20) and filicnng 
(I25mg.86%). 'HNMR(CD^OD):6 8.27 (d, IH).8.!5(m. I H), 7.39 7.20 (m. 2H). 7. 16 
(d, IH), 7.06 (s. IH). 

Exampjg I >4 

Prcnaraiion of N-l2-hvdr0XV-4-cvanonhp.nvll.NM2.mPi h oxvnhenvll uTCA 

N-{2-Hydroxy-4-cyanopheny!)-N -f2-n(vethoxyphcnyl) urea was prepared irom 2- 
amino-5-cyanophenol f60mg,0.45 mmol) according to the procedure in General Method B. 
The product was purified by precipiuition Irom meUiylene chloride/ hexanci l/2f)) and filicrini: 
(I05mg,839?). 'H NMR (CD.OD): 6K.26(d. IH). K.02<d. IH). 7 14 id. IH).7.0S(v 
IH), 7.(X).6.83 <m. 3H), 3.84 (s, 3H). 

ExOTpIg 11,5 

Preparation of N'^2-hvd^oxv>4-cvan onhcnvl^N^f3-mp^hnxv^honv!l urc^i 

N-|2-Hydroxy-4-cyanophenyl|-N -|3-methoxyphenyl| urea was prepared Irom 2 
amino-5-cyanophenol (60mg. 0.45 mmol » according lo the priKcdure in General Method B 
The product was purified by precipitation from methylene chlondc/ hcxanc(l/20» and filicrint: 
fl02mg. HiVZ ). 'h NMR (CDiOD): 8 K.25 (d. IH). 7.2.V7 ()X mi. 3H). 7.t>4 is. IHk 6 i;o 
It. IH). 6..5X <d. IH). 

Examnic 1 16 

Preparation of N-l2-hvdroxv^5-nuornnhenvl»-N .l2^h romonhcnvll urea 
a)Preparation of 2-amino-4-nuorophcnol 
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A mixiurc <)l 4-nucm>-2-niirophcnol( Ig, 4.64mmoJ) and tin (II) chloride (5.4 g, 
24.2mmol) in cthanoKSOmL) wa.s hcaicd at HOX under argon. Alicr 2 hours. Che suu-ting 
materia) had disappeared and the .solution was allowed to cm)! diiwn and then poured into ice. 
The pH is made slightly hasic (pH7-8), by addition ol solid NaOH. bclore being exu^cied wiUi 
ediyl acetate. The organic pha.sc was washed with brine, dried over MgS04 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH2CI2) gave the desired product(622 mg. 85 9f ). *H NMR (CD,OD): 5 6.51 (dd. IH), 6.32 
(dd, IH), 6.17 (ddd, IH). 

b)PrepardUon of N'|2.hydroxy*5-nuorophenyl|-N*-r2.bromophenyl| urea 

N.[2-Hydroxy-5-nuon)phcnyl|-N'-f2-bromophcnyl| urea was prepared from 2-amino- 
6-iluoro phenol (254mg. 2.(K) mmol) according to the procedure in General Method B. The 
product was purified by precipiiauon from methylene chloride/ hexane(l/20) and fdtering. 
(520mg,80%). 'H NMR (CD:,OD): 5 7.88 (d, IH), 7.79 (dd. IH), 7.57 (d, IH). 7.31 (i. 
IH), 7.(K) (t, IH). 6.76 (dd. IH), 6.57 (ddd,lH). 

E?^amplc 1I7 

Prenardlion of N-l2-hvdroxv>5 uinuoromcthvlnhenvn.N'-f 2-hrnm onhenvll urea 

a) Prcparation of 2-amino-4- triiluoromeihylphenol 

A mixture of 4-trinuoromeihyl-2-nitrophenol( LO g, 4.Kmmol) and tin (11) chloride (5.4 
g, 24.2 mmol) in eihanol(l5(>mL) was heated at 8(>^C under argon. After 2 hours, the staning 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly hasic (pH7-8). by addition of solid NaOH. before being cxiracicd 
with ethyl acetate. The organic pha.sc was wa.shcd with brine, dried over MgSO^ and filtered. 
TTie solvent was evaporated and chromatography of the resulting solid on silica gel (A^/r McOH/ 
CH2CI2) gave the desired produci(70« mg. 83 7< ). *H NMR (CDiOD): 8 6.87 (s. IHk 6.K<» 
(d, IH), 6.69 (d. IH). 

b) Prcparauon of N-[2-hydrnxy-5-tri!luor()meihylphcnyl|-N'-I2-bromophenyl| urea 

N-|2-hydroxy-5-U"inu(ironicihylphcnyl|-N*-(2-brc>mophcnyll urea was prepared from 
2'amino-4-trilluoromeihylphenol {354mg. 2.(M) mmol » according to the priKedurc in Gencriil 
Method B. The product was purified by precipitation from methylene chloride/ 
hexanci lequiv./20equiv.) and tillering. f49(lmg. 65^/" ). 'H NMR (CDiOD): 5 8.40 {s. iHj. 
7.94 (d. IH). 7.60 (d. IHi. 7.35 U. IH). 7.18 i± IHi. 7.03 u. IH). 6.95 (d. IHj. 

Example 1 18 

Prcnaration of N-l2>hvdro.\vphcnvl NN'>i2>bromonhcnvll urea 

N-[2-hydroxyphenyl|-N'-|2 bmmo phenyl| urea was prepared from 2- amino-phenol 
( I4lmg. I. .30 mmol) accordmc to ihc procedure in General Method B. The product was 
purified by precipiuition from methylene chloride/ hexane( 1/20) and filtering. {3(X)ms!.75^A ). 
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•h NMR (CD,0D): 5 X.()5 (d. IH). 7.49 (d. JH). 7.25 (l. 2H). 6.96 (i. IH) 69<I ,i '►H) 
6.6K (I. IH». 



10 



30 



Examplf I 

Preparation of N-iiran^-Vsivrl 2-hvftroxv nh>»nvn.NM?.hr^nnmh r nYlt iirrn 

a)Prcparaiion of irans-6-siyrl-2-niirophenol 

Tran.s-2-siyrlphcnol (5(K) mg, 2.55 mmol) was dissolved in mcihvlenc chl«ride(40mL) 
lollowcd by the addition ol sinlium nitiaic (240 mg. 2.8immol). The addition ol sullunc acid 
(3 mL ol 3M) was then «.adc. followed by addition of a catalytic amount of sodium nitrite 
The mixture was allowed to stir. After 24 hours, ihe reaction mixture was diluted with 
methylene chk«ide and extracted with water. TTie organic layer was dried over MgSO. and 
hiusrcd. -nte solvent was evaporated and chromatography of the resulUng solid on silica gel 
(4%MeOH/ CHiCl,) gave the desired product (200 mg. 36 %). 'h NMR (CD3COCDO- 5 
8.05 (d. IH). 7.90 (d. 2H).7.fi5-7.20 (m.7H).7.00 (i.lH). 
15 b)Prcparation of tran.s-6-styrl-2-aminophenol 

A mixture of trans-6-styri-2-nitn)phenol (200 mg. 0.83 mmol) and tin (II) chloride 
(560 mg. 2.60 mmol) in cthanol(50mL) was heated at 80»C under argon. Alter 2 hours, the 
.starting material has disappeared and the solution was aUowed to cool down and then poured 
mto .cc. The pH is made .slighUy basic (pH7-8). by addiuon of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgSO. and 
I .iicrcd. The .solvent was evaporated and chromatography of the resulting solid on silica gel 
(4'^? McOH/ CH.>CI:) gave .he desired product (.50 mg. 29 9. ). 'h NMR (CD,OD)- 6 7 5 1 (m 
.3H). 7.29 (m. .3H).7.I| <i. IH). 7.tK> (m. 2H>. 6.69 (m. 2H) 
cH>rcparali..n of N-|iran.s-3-.siyri-2.hydroxyphcnyl|-N -(2-bromophcnvl) urea 

N-|tran.s.3-.siyrl-2-hydr«xyphenyll-N--I2-brom..phenyl| urea was prepared fr.,m tran.- 
6-siyrl-2-am,nophem>l (35mg. 0. 17 mmol) according to the procedure in General Mcihod B 
The pnKJuc. wa.s purified by precipitation fmm methylene chloride/ hexanc( 1/20) and llUcrin.. 
r.l6mg. 53'." ). H NMR (CD.OD): 57.97 (d. IH). 7.62-7.48 (m, 4H). 7.45-7 26 .m 5H) " 
7.25(1. IH). 7.15 id. IH). 7.01 (i. IH). 6.88 (i 2H) 



20 



35 



PrcparaiM>n of ^••l2-hvd^oxv-M-,^^h.,>rMph.^y||.M• i2.n.r.hnvv pho p..i| 

N-|2-hydro.xy-3.4-dichIorophenyI|-N--|2-mcih..xyphenvlJ urea wa.s prepared fr.>m ^. 
anl,n..-.^.6-dichlo^.phenol (KOmg. 0.50 mmol. example K2bi according i.> the procedure in 
Oeneral Method B. The product wa.s purified by precipitation fn,m methvlene chloride/ 
hexane(l/20, and fil.enni.. n25mg.779f). 'H NMR (CD,OD): 5 8.02 id. lH).7.79rd. IH) 
7.0.S-6.K6 «m. 4H). 3.92 i.v 3H). 
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Preparaiicin ol N-f2-hvdroxv-3.4>dichkironhenvll>NM4>methoxvnhcnvii urra 

N-f2-hydroxy-3,4-dichlorophenyl]-N'-|4-melhoxyphenyl| urea was prepared from 2- 
5 am!no-5»6-dichlorophenol (80mg, 0.50 mmol, example 82b) according lo the procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hcxane(lcquiv./2<)equiv.) and niiering. ( l2Umg, 74%). 'h NMR (CDiOD): 8 7.89 (d. IH). 
7.35 (d. 2H), 6,99 (d, IH), 6.90 (dd, 2H), 3.80 (s, 3H). 



10 Examplg 122 

Preparation of N>[2-hvdroxv-3.4-dichlbroDhenvn>N'-t3-trinuorQme[hvlDhenvIl urea 

N-[2-hydroxy-3,4-dichlorophenyI}-N'-[3-ainuoromeihylphenyl) urea was prepared 
from 2-amiiio-5,6'dichiorophenol (80mg« 0.50 mmoK example 82b) according to the 
prcxredure in General Method B. The product was purified by precipitation from methylene 
15 chloride/ hexane{lequivy20equiv.) and filtering. (iSOmg, 71%). 'H NMR (CD:»OD): 5 7.96 
(d. 2H). 7.60 (d, IH), 7.48 (l, IH). 7.30 (d, IH), 7.00 (d. IH). 

Example 123 

Preparati<^n 9t N'{2-hYdrp^Y-3,4-dich)or<>phgnvn-N'-l2"PhgnYlphgPYll urea 

20 N-(2-hydroxy-3.4-dichlorophenyll-N*-(2-phenylphenyl] urea was prepared from 2- 

am!no-5.6-dichlorophcnol (80mg. 0.50 mmoJ, example 82b) according to the procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hcxanc(lequiv./20equiv ) and filtering. (I Khng. 59^). *H NMR (CD,OD): 6 7.77 (d, IH). 
7.73 Id, IH), 7.53-7.14 (m. 8H). 6.95 (d, IH). 

25 

P^^plC 1?4 

Preparation of N-i2>hvdroxv-3.4-dichlorophcnvH-N'-r2.3-dichloronhcnvl I urea 

N-|2-Hydroxy-3.4-dichlorophcnyl|-N*-(2.3-dichlorophenyl| urea was prepared froni 
2-ammo*5.6-dichlon)phcnol (80mg. 0.50 mmol. example 82b) according lo the procedure in 
30 General Method B. The product was purified by precipitation fn>m methylene chloride/ 

hexanc(lequiv./2nequiv.l and filtering. (130mg. 71^). 'H NMR (CDiOD>: 8 8.06 fdd. I Hi. 
7.91 «d. IH). 7.25 (m. 2H). 7.(M) (d. IH). 



Example 125 

35 Preparation o f N>l2-hvdroxv-4-isonronvlnhenvlNN'-f 3-trifluommcthvlnhcnvll urea 
lOPreparaiion of 2-nitro-5-isopropylphenoI 

3-isopropyiphenoI (3.00g. 22 mmol) was dissolved in methylene chloride(40ml ) 
followed by the addition of sodium nitrate (2.()6g. 24mmol). The addition of sulfuric acid 
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(25roLy 3M) is then made, followed by addition of a caiaJyiic amount of sodium niiriic The 
mixiurc was allowed lo stir. After 24 h, ihe reaction mixture is diluted with methylene chlonUc 
and extracted with water. TT« organic layer is dried over MgSOa and llltercd. The solvent was 
evaporated and chromatography of the resulting .wlid on silica gel (4*MeOH/ CH,CU) gave 
the de.sircd product( 1 .09g. 27 %). 'h NMR (CD.^COCD,): 8 7.95 (d.lH). 7.62 (d IH) 7 1 1 
(d. IH), 2.95 (m. IH). 1.24 (d. 6H). 

b) Preparation of 2-amino-5-isopropylphenol 

To a solution of 2-nitro-5-isopropylphenol( Ig. 6.4 mmol) in mcthanoKSO mL) was 
added 10% Pd/C ( 100 mg). The mixture was Hushed with argon, then hydrogen was bubbJcd 
through the solution for 10 min. and a hydrogen aunosphere was maintained at balloon 
pressure overnight. The mixture was filtered through celiie and the celite was washed with 
methanol. Tht solvent was evaporated and chromatography of the resulting solid on silica «cl 
{5%MeOH/ CH3CI2) gave the desired product(775 mg. 93 « ). 'h NMR (CD,OD): 86 71- 
6.44 (m. 3H). 2.73 (m. IH). 1.20 (d, 6H). 

c) PreparaUon of N-(2-hydroxy-4-isopropylphenylJ-N -(3-trifluoromcthvlphenyl| urea 

N-I2-hydroxy.4-isopropylphenylJ-N-.t3-trinuoromeihylphenylI urea was prepared 
from 2-aroino-5-isopropylphenol (75mg. 0.50 mmol) acco«ling to the procedure in General 
Method B. The product was purified by precipiuiion from methylene chloride/ 
hexane(lequiv720equiv.) and filtering. (I4()mg. 8395-). 'h NMR (CD,OD): 87.91 (d 2H) 
7.62 (d. IH). 7.47 (t. IH). 7.39 (d. IH). 6.75 (s. IH), 6.72 (d. IH). 2.80 (m. IH). 1.21 (d. 
6H). 



Examplf> I?f 

Prenaraiion of N-i2-hvdroxv-3.nanhihwii.M'. t2.i.riirhinr»p |,P n Ytl nrrii 

N-I2-hydroxy-3-naphthyl|-N -|2.3-dichlorophenyl| urea wa.s prepared from 3-am.n. 
2-naphthol ( I60mg. 1.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hcxano( lequiv /20cquiv . an, 
filtenng. (285mg. 82^ ). 'H NMR (CD,OD): 5 8.48 (.s. lH).8.IO(d. IH». 7.68 (d. IH. 
7.57 (d. IH). 7.40-7.23 (m. 4H). 7.18 fd. I H). 

Example 1?7 

Preparai i PnnfNW2Mf;? , ?-Pirhloroihicn-s-vi)Knifnnvi«minniph.n.i,.v .n.hromMnh.nv. f,. ^ 

a)Prcparauon »f |2-|f2.3-Dichlorothien-.S-yl)).sulf«nylaminoanilinc| 

The uile compound was prepared acc«irding to General Meih«»d C u.sing 2.3- 
dichloroihiophcnc-.S-sullonyl chloride (( 1 cq), The product wa.s purified by lllsh 
chromatography on .silica pel (ethyl acciaic/hexanc 20/80-methvlcnc chloridc.metham.l 9tVI(i. 
(1.25 g. 39 Vf). EI-MS m/z 321 (M-H) 
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b)Preparaiion of N-|2-|(2.3-Dichloroihicn-5-y!)lsulfonylamin()|phcny!|-N*-(2- 
bmrnophenyDurea 

The liilc compound was prepared Ironi [2-I(2.3-dichloroihicn-5- 
yDlsulfonylaminoanilinc (1.25 g,3.9 mmol) and 2-(bromophcnyl)isocyanaic (768 mg, 3.9 
5 mmol) according to General Method B. The product was purified by Hash chromatography on 
silica gel (ethyl acciaie:hexane 30/70) (272 mg. 1 3 %) EI-MS m// 520 (M-H) 

Preparation of N-r2-l(3.5-Bistrtn unromethvlphenvn5iulfonvlaminolnhenvn-N -(2- 
10 hrnmnphenvnurea 

a) PrepaFaiion of |2-(3,5-Bisu-inuoromethylphenyl)sunonylaminoanihne| 

The title compound was prepared according to General Method C using 3,5- 
(bistrifluoromeihyDphenylsulfonyl chloride ( 1 .28 g» 4.1 mmol) and o-phenylenediaminc (441 
mg, 4. 1 mmol). The product was purified by flash chromatography on silica gel (methylene 
15 chloridennethanol 95/5) (61 1 mg. 39 %). EI-MS m/z 383 (M-H) 

b) Preparaiion of N-(2-|(3,5-Bistrinuoromethylphenyl)suironylamino {phenyl )-N -(2- 
bromophenyDiirea 

The title compound was prepared from (2-(3,5-bistrinuoromcthylphenyl) 
sulfonylaminoaniline (591 mg, 1.5 mmol) and 2-bromophcnylisocyanaic (305 mg. 1.5 mmol) 
20 according to General Method B. The product was purified by Hash chromatography on silica 
gel (ethyl acetatethexanc 30/70) (10 mg. 1 %).EI-MS m/z 580 (M-H) 

Example 129 

Preparation of N-r2 -lf2-Ben7vnjuinbnvlaminol-f5-trinuonimethvh 

25 hr^^mophgnYDurea 

a)Preparation of [(4-Bcnzylsulfonylamino)-(3 -niU'o)-bcn/oml1ut>ridc| 

4-Amino-3-nitro-bcnzoirinui)ridc ( l.O c, 4.85 mmoh was mixcJ \\\ DMF and ilv 
reaction mixture was cooled to 0"C. S4)dium hydndc (175 mi:. 7.2S mmol) was added iho 
cold mixture and allowed to mix lor icn minutes ( a deep red Ci>lor was noted). 
30 Toluencsulfonyl chloride (925 mg. 4.85 mmol) was added t reaction coUir chans:cd to yclUm » 
and the reaction was mixed for sixteen hours ai room tcmpcniuirc. The reaction wa.N quenched 
in NHjCI and extracurd with ethyl acetate ihexanc ( 1:1). The product was purified by Hash 
chromatography on silica gel ( ethyl acciaic:hcxane 30/70; (X7S mg. 52 v; ) EI-MS m//. 359 (M- 
H). 

35 b)Preparation of l(4-BenzyLsullonylamino)-(3-amino)-benzoirilluoride| 

|(4-Benzylsulforiylamino)-(3-niiro)-benzoirinuoride (230 mi!. O M mmol) was mixed 
in methanol and poured into a Parr boulc. Palladium on carbon (1.^ mg) was added under an 
argon .stream. The reaction mixture was placed on a Parr shaker ( 55 psi. Hj) for .several 
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hours. The rcacuon mixlurc was liUcrcd ihr*>ugh Celiic in give the liUc compound (2 1(» mo 
99%) EI-MS m/z 329 (M-H) . 

OPfcparaiion ol N-[2-|(2-Bcn/yl)sullonylamino|-(5-trilluon)mcihyl)phcnyI |-N"-(2- 
bnimophcnyDurea 

The liilc compound was prepared Irom |(4-benzylsulfonyiamino)-(3-amino)- 
benzoirinuoride (210 mg. (J.64 mmol) and 2-bromophcnyli.wcyanaie (126 mg. 0 64 mmol) 
acc«»rding lo Uic prt)ccdurc in GcncraJ Mcihod B. The product was purified by flash 
chromatography on sUica gel (ethyl acetate: hexane 3(V7()) (70 mg, 21« ) EI-MS m/z 526 (M- 
H) 

Examnip HQ 

Prgpara»ffn<nN-f2-(?-(3-Nirr0PhenvhMlltonvlamim>lnh^nwl) . N.(2-hr»mnphfn Y|),,f^^ 

a) Prq)aration of l2-((3-Nitrophenyl)sulfonylamino)aniIinc| 

The title compound was prepared according to GcneraJ Method C using 3- 
nitrobenzenesulfonyl chloride ( I eq>. The product was purified by flash chromatogq^hy on 
silica gel (methylene chloridermeihanol 96/4).(l.07 g. 37 %) EI-MS m/z 294 (M+Hf 

b) PrcparationofN-(2-f(3-Niirophenyl)sulfonylamino|phenyl]-N'-(2-bit>mophenyl)urca 

The title compound was prepared from |2-(3-nitrophenyl)suIfonylaminoanilinc| (590 
mg. 2.0 mmol) and 2-(bromophenyl)isocyanate (398 mg. 2.0 mmol) according to the 
procedure in General Method B. The product was purillcd by Hash chromatography on silica 
gel (ethyl acetaie:hexanc .3(V70) (4(X) mg. 40%). EI-MS m// 489 (M-H) 



Exampir 131 

PrePftraiion nl N-f?-f?-f4-Ph(;noxvnhenvl)siilfonvlamm.>lph c nvll-N.n-hrMm«inhrnvh ..r.^. 

a) Prcparaiion (»f (2-((4-PhcnoxyphcnyJ)sulf<)nylamino)anilincI 

The title ctmipound wa.s prepared according to General Method C using 4- 
phcnoxyphcnylsulfonyl chloride (969 mg. 3.6 mmol) and t)-phcnylcncdiaminc (3<K» my. 2 77 
mmol). The reaction mixiurc was paniuoncd between water (2(M) ml) and toluenc:melhylcnc 
chloride ( 1 :3>. The organic phase ctillectcd and U>e methylene chloride evaporated leaving the 
toluene. Hexane added and the pn)duct prccipaiatcd from solution. (317 mg. 34 % ) EI-M.S 
m/z .341 (M+Hi* 

b) Preparaiion of .N-|2-|(4-Phcnoxyphenyl».sullonvlaminc>(phenyll-N -(2-bromophenyhurca 

The liilc compound was prepared from |2-(4-phcnoxyphcnyr»sulfonyl 
ammoanilinc (276 mg. 0.8 mmol) and 2-(bromophcnyl)i.s«>cyanate (161 mg. 0.8 mmol) 
according to the procedurcd in General Method B. The product was purillcd by Hash 
chn)maiography on .silica gel (ethyl acetate thexanc .30/70) (240 mg. 55 %) EI-MS m// 5>f> (M- 
H)' 
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Exampig 1132 

Pronaraiion ol N>ft2>( I S>> l()>Camphoreulfonvlamino>nhenvil-N'-(2-hromonhenvnurea 

a) Prcparau«)n of 2-((lS)-l()-Cafnphorsulfonylamino)anilinc 

5 The liUc compound was prepared according lo General Method C using (lS)(+)-l()- 

Camphorsulfonyl chloride (1.16 g, 4.6 mmol) and o-phenylencdiaminc (S(X) mg. 4.6 mmol). 
The rcaciion mixture was paniiioncd between water (200 ml) and toluene: methylene chloride 
( 1 :3). The organic phase was separated and the methylene chloride evaporated leaving the 
toluene. Hexanc was added and solid precipitated from solution. (130 mg, 9%) EI-MS m/z 
10 323 (M+HT 

b) Prcparaiion of N-I(2-(IS)-10-CamphorsuIfonylamino]phenyll-N*-(2-bromophenyl)urea 

The title compound was prepared from |2-(lS)-IO-camphorsultonylamino|anihne (130 
mg. 0.4 mmol) and 2-(bromophenyl)isocyanate (80 mg, 0.4 mmol) according to the procedure 
in General Method B. The solvent was evaporated and product was precipitated from 
15 methylene chIoride:hexanc. (2(K) mg. 95 %). EI-MS m/z 518 (M-HV 

Example 133 

Ptcnaration of N>ir2-( I R>- iO>Camphorsulfonvlamino]phenvn>N'-(2-hromophenvnurea 
a)Prcparation of 2-((lR)-IO-Camphorsulfonylamino)aniline 

20 The title compound was prepared according to General Method C u,sing ( I R)(-)- 10- 

camphorsullonyl chloride ( 1 . 16 g. 4.6 mmol) and o-phenylenediaminc (5(M) mg. 4.6 mmol). 
The reaction mixture was pariiiioned bciwecn water (2(K) mL) and toluene :mcihylcnc 
chloridei 1 :3). The organic phase was separated and the methylene chloride evaporated leaving 
the toluene. Hcxane was added and the product precipitated from solution (563 nig. 38^^ k 

25 EI-MS m/z 323 (M+H)* 

h)Prcparaiion of N-||2-(IR)-IO.Camphorsulfonylamino|phenyll-N'-(2-hri)mophcnyl lurca 

The title compound was prepared from 1 1-( IR)- lO-camphorsulfonylamimianihncj (563 
mg. 1.75 mmol) and 2-(bromophcnyl)i.socyanaic (346 mg. 1.75 mmoh according lo the 
procedure in General Method B. The product was purified by lla.sh chromatography on silica 

30 gel tcihyl acetaterhexane 30/7t)) (263 mg, 29 9f ) EI-MS m/z 5 1 8 (M-H) 

Example 134 

Preparation of N-[2-l 2-(2-Nitro-(4-trinu(m)methvn nhonvn.siiltonvlaminolphenvl-N'-(2- 
bromophonvhurca 

35 alPrcparaiion of |2-|(2-Niiriu-<4-U'illuoromcihyl)phenyllsulfonylamnio|anilinL' 

The title compound was prepared according to General Method C using 2-nitro-4- 
(irilluoromeihyl)benzenesulfonyl chloride (1 eq). The product was purified by flash 
chromatography on .silica gel i methylene chloridc:mcthanol 96/4)-(875 mg, 25 ^7f ) EI-MS 
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mi A 362 (M+HV 

b).Prcparaiion of N-|2M2-(2-Nilro-(4.irinuommeihyl)phcnyl)sulfonylamin()|phenyl-^ 
hromophcnyDurca 

The lillc compound was prepared from (2-|f2-nitro)-(4-trinuoromcthyl) 
5 phenyl|suIfonylamino|aniline (74() mg. 2. 1 mmol) and 2-(bromophenYl)isocyanaie (406 mg. 
2. 1 mmol) according to General Method B. The product was purified by flash 
chnimaiography on silica gel (ethyl aceiaieihcxane 30/70). The product was further purified bv 
rccrysiallizaiion in eihyl accialcrhexane. (320 mg, 28 %) EI-MS m/z 557 (M-H)" 

Example 135 

10 Preparation of N>f2>hydroxv-4-a2idophenvn-N'-a-iodQphenvnurea 

a) Preparation of N-(2-hydroxy-4-aminophenyl)-N'-(2-iodophenyl)urca 

To a solution of N-(2-hydroxy-4-niurophenyI)-N -(2-iodophenynurea (220 mg, 0.55 
mmol) in eihanol (15 mL), Tin chloride (522 mg. 2.75 mmol) was added. The reaction mixture 
was stirred at reflux for 1 6 hours then cooled lo room temperature. The reaction mixture was 
1 5 basified to pH 8 with aq. NaHCOi then extracted with ethyl acetate (3x). The organic extracts 
were combined, dried over MgSO^. filtered and concentrated under reduced pressure to give 
product (180 mg, 89%). EI-MS nUz 370 (M+H)* 

b) Preparation of N-(2*hydroxy-4-azidophenyl)-N'-(2-iodophenyl)urea 

The N-(2-hydroxy-4.aminophenyl)-N'-(2-iodophcnyl)urea(77 mg. 0.21 mmol) was 
20 added to HCI/HjO (0.2 1 raL/0.42 mL), and cooled to O'^G. Sodium nitrate ( 14.5 mg, 0.2 1 
mmol) was added to the reaction mixture. The reaction mixture was stirred at 0**C for 30 
minutes. Sodium a/.idc ( 14 mg, 0.21 mmol) was added lo reaction mixture and it was warmed 

10 rcHim temperature. The reaction mixture was stirred ai room temperature lor 18 hours. Then 

11 was extracted with three limes by ethyl acetate. The organic extracts were combined, dried 
25 over MgS04. filtered and concentrated under reduced pressure and chromatography ol the 

resulting solid on silica gel fhexanc : ethyl acetate: 5: 1 ) gave product (20 mg. 24Vr >. EI-MS m// 
3y6<M+H)-. 

Example 136 

30 Preparation of N-(2-hvdroxv-.3.a2idonhenvn>N'-(2'bromophenvhurea 

a) Preparation of N-{2-hydroxy-3-aminophenyl)-N'-(2-bromophcnyl)urca 

To a solution of N-(2-hydroxy-3-nitrophcnyl)-N'-(2-bromophenyl)urea (3(M) mg. O.N> 
mmoh in eihanol (20 niL). Tin chloride (9.58 mg. 4.25 mmol) was added. The reaction mixiuiv 
was stirred at rellux lor 1 6 hours then cooled to room temperature. The reaction mixture was 

.^5 basified to pH 8 with aq. NaHCOi then extracted with ethyl acetate (3x). The organic extracts 
were combined, dried over MgSOa. filtered and concentrated under reduced pressure to give 
product (274 mg. 99'/. ). EI-MS m/z 323 (M+H)'. 
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b) Preparation of N(2-hydroxy-3-azid()phcnyl)-N'-(2-bromophcnyl)urca 

The N-(2-hydri>xy-3-aminophcnyl>-N -(2-briHnophenyl)urca(274 mti. 0.85 mmo\\ was 
added U) HCI/HjO (0.85 mL/1.7 mL). cooled luO^C. Sodium niiraic (58.6 mg, 0.85 mmol) 
was added lo ihe rcaciinn mixiurc. The reaciion mixture was stirred ai <)"C for 30 minutes. 
5 Sodium azide (55 mg, 0.85 mmol) was added to reaction mixture and ii was warmed lo room 
temperature. The reaciion mixture was stirred at room temperature lor 18 hours then ii was 
extracted with three times with ethyl aceuue. The i>rganic extracts were combined, dried over 
MgS04« filtered and concentrated under reduced pressure and chromatography ot the rcsultin*: 
solid on silica gel (hexane : ethyl aceuie: 5: 1 ) gave product (2 10 mg. 71^). EI-MS m/z 349 
10 (M+Hr. 

Examnle 117 

Preparation of N-f 2-hvdmxv-Vcvannphffn vn-N'-f2>mpthoxvphRnvl1 nr^^ 

N-|2-hydroxy-3-cyanophenyl|-N -|2-meihoxyphenyl) urea was prepared trom 2- 
15 amino-6-cyanophenol (134mg, 1.00 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexane(lequiv720cquiv.) 
and filtering. (230 mg, 81*). 'h NMR (CD3OD): 5 8.06 (d, IH). 7.79 (d. IH), 7.49-7.35 
(m. 2H), 7.05-6,87 (m, 3H), 3.95 (s, 3H). 



Example 138 

Preparation of N-r2-hvdroxv-3-cvanoDhenvlUN'-r 3-triflunmmeihv)nhcnvU urea 

N-[2-hydroxy-3-cyanophenyl|-N''|3-ujnuoromeihylphenyl| urea was prepared Irom 
2-amino-6*cyanophenol (I34mg, L(K) mmol. example 83a) according ii> the prcKedurc m 
General Method B. The product was purified by precipitation from mcihylcnc chloride/ 
hexane(lequivy20equiv.) and filtering. (280mg. 87*^). NMR (CDiOD): 5 8. in cd. IH). 
7.96 (s. IH). 7.54 (d. IH), 7.55-7.25 (m. 3H). 7.01 (i, IH>. 

Example 139 

Preparation of N l2-hvdroxv-3-cvanonhenvll-N'- l2-nhenvlphcnvll urea 

N-I2-hydroxy-.^-cyanophenyl|-N'-|2-phenylphenyI| urea was prepared Irom Z-amm.- 
6.cyanophenol r I34mg. I.(K) mmol. example 83a) according 10 the procedure in General 
Method B. The produci was purified by precipitation from methylene chloride/ 
hexanc( lequiv72ncquiv.) and filtering. (270mg, 82^r). 'h NMR (CD^ODl: S 7.KI td. iHj. 
7.75 (d. IH). 7.56-7.15 (m. 9H), 6.91 (i. IH), 



Example 140 

Preparation of N-l2-hvdroxv>3-cvannnhenvlUN'4 2.3>dichlorophenvll utca 
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N-12-hydmxy-3-cyanophenyl|-N"-|2.3 dichloniphcnyll urea was prepared lrc»m 2- 
ainino-6-cyanophcnuI (I34ing. I.(K) mmol. example 83a) accordiny io ihc pniccdurc in 
General Method B. The product was puriUcd by prccipiiaiion Irum mcihylcnc chloride/ 
hexane( Iequiv720equiv.) and filtering. (.KKimg. 93%). 'H NMR (CD,0D): 5 X. II (d. IH). 
8.01 (d. IH). 7.33-7.25 (m. 3H), 7.(K) (i. IH). 

Example 141 

Prenaraiion of N-t2-hvdroxv.4-isnn»mvlphenvll.N -12 3.ri ichloronhcnvl I UTC.A N.|2- 
hydroxy-4.isopropylphenyl]-N'-r2.3-dichlorophcnyl| urea was prepared from 2-amino-5- 
is(^ropylphenol ( 1 50 mg, 1 .00 mmol. example 1 28a) accttrding lo the pmccdurc in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(lequivy20equiv.) and filtering (285mg, 84%). 'h NMR (CDiOD): 6 8.05 (d. 2H). 
7.77 (s, IH). 7.26 (m. 2H). 6.88 (m. 2H). 2.82 (m. IH). 1.25 (d. 6H). 

Example. 142 

Preparation PfN-f2-hYdroXV-4-isonronvlnhenvH-N-.r2.ch l oro-5.irinuornmpih viphcnvH arc A 

N-[2-hydroxy-4-isopropylphenyl|-N .f2-chlor(v5-irinuoromcihylphenyl| urea was 
prepared from 2-amimv5-isopropylphenoI (ISOmg, I.OOmmoL example I28a) according u> 
ihe procedure in General Meihod B. The product was purillcd by precipitation from methylene 
chloride/ hexane(lequiv72()equiv.) and filtering. (275mg, 827/ ). *H NMR (CD.OD): 6 X.5() 
(S. IH). 7.70 (s. IH), 7.51 (d. IH). 7.22 (d. IH). 6.70 (m. 2H). 6.62 (dd. IH), 2.76 <m. 
(IH). 1.16 (d. 6H), 

Examnig 14-^ 

Preparation ol N-12-hvdroxv-Vnhpn vlnhnnvlUN -f2. Vdichlori>nhenvl i urea 
a)Preparation oI 2-niiro-6-phcnylphenoI 

2-phenylphenol (3-()0g. I7.6mm(»l) was dissolved in mcihylcnc chloridc(4()ml i 
followed hy the addition of sodium niu-alc (1.65i:. I^) 4mmol) The uddinon oi suirune ;ieul 
{25ml/ .^M) was then made, followed hy addilion ol a caialyiic amouni i>l sodiun) niiruc Th.- 
mixture was allowed to stir. After 24 hrs. the reaction mixture was diluted with methylene 
chloride and exuactcd with water. The organic layer was dried over MgSOa and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4'.^ MeOH/ 
CH2CI:) gave the desired productf9(K> mg. 24 Vr), 'h NMR (CD.^COCD*): 5 S.MJ (d.llh. 
7.79 (d.lH). 7.64 (d. 2H). 7.50 (i. 2H). 7.45 (I. IH). 7.22 it. IH> 
WPreparation ol 2-amino-6-phenylphenoi 

To a solution of 2-niiro-6.phenylphenol(9(K) mg. 4.2mmoh in mcthanolfSOml) was 
added lO'i^ Pd/C ( l(X) mg). The mixture was Hushed with argon, then hydrogen was huhhied 
through the .soluiiim for 10 min. and a hydrogen atmosphere w;ls maintained at balloon 
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prcssurc ovcmighi. The mixiurc was filicrcd thmuph ccliic and ihc ccliic was washed with 
methanol. The solvcni was evaporated and chromatography of the resulting solid on sihca gel 
(5%MeOH/ CH2CI2) gave the desired pruducU7(K) mg. 9i) «/7 ). 'H NMR (CDiOD): 8 7.55- 
7.27 (m, 5H), 6.77-6.61 (m, 3H) 

c)Prcparation of N-(2-hydn)xy-3-phcnyIphenyll-N*-I2,3-dichlorophenyl] urea 

N-[2-hydroxy-3-phenylphenyl|-N -I2.3-dichlorophenyl| urea was prepared Irom 2- 
amint>-6-phenylphcnol (92.5mg, 0.50 mmol) according to the procedure in General Method B. 
The product was purified hy precipitation from mclhylene chloride/ hexane(lcquiv./20equiv.) 
and filtering. {I50mg,81^r ). NMR (CD,OD): 5 8.06 (d. IH).7.65 (d, IH). 7.54 (d, 
2HX7.40 (I. 2H), 7.32 (d. IH) 7.22 (m, 2H), 7.04-6.88 
Preparation of N-(2-hydroxy-3-phenylphenyl|-N'-|2.3-dichlorophcnyl| urea 
b)N-[2-hydroxy-3-phenylphenyll-N'-I2,3-dichlorophenyl| urea was prepared from 2- amino- 
6-phenylphenol (92.5mg, 0.50 mmol ) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hcxane( lequiv720equiv.) and 
filtering, (150 mg, 81%). NMR (CD,OD): 5 8.06 (d, IH),7.65 (d. IH), 7.54 (d, 
2H),7.40 (L 2H), 7.32 (d, IH) 7.22 (m, 2H), 7.04-6.88 (m. 2H). 

Example 144 

Preparation of N-[2-hvdroxv-5-nitronhcnvll-N'>f 2-mgthoxvphenvH urea 

N-(2-hydroxy-5-nitrophenyll-N'-|2-meihoxyphenyI| urea was prepared from 2-amino- 
4-nitrophenol (154 mg, l.(K) mmol) according to the procedure in General Method B. The 
pnxiuct was purified by precipitation from mclhylene chloride/ hcxane( lequiv./20cquiv.) and 
filtering. (270mg.89^O. *H NMR CCD^OD): 6 9. 10 (s. IH).K.IO(d, lH).7.«5(d, IH). 
7.0R-6.88 im. 4H), 3.96 (.s. 3H). 

Example I4.S 

Preparation of N'[2-h vdroxv-5-nit ror>hcnvn> N'>l 3-trinuoromcthvlnhenvH urea 

N-|2-hydroxy--5-niirophcnyll-N'-|.Vtrinuoronicthylphcnyl| urea was prepared irom 2- 
amino-4-nitrophenoI (154 mg. I.(KI mmol) according t«> the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexanet lequiv./20equi\ .i 
and filtering. (290 mg. 85*-^). *H NMR (CDxOD): 6 9.12 (s. IH). 7.X9 (d, IH). 7 68 <d. 
IH). 7.55 (m. 2H). 7.45 (d. IH). 7.(M) (d. IH). 

Example 146 

Preparation ol N f 2-hvdroxv-.S>imrophcnvll>N'>i2-phcnvlphcnvn urea 

N-U-hydroxy-S-niu-ophenyll-N'-U-phenylphenyll urea was prepared from 2-amino-4- 
nitrophenol (l.>4 mg. 1. 00 mmol) according to the procedure in General Method B. The 
product was purilied hy precipitation from methylene chloride/ hexanet lequiv./20cquiv.j and 
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liHering. f285 mg.8l'if). 'H NMR (CD,OD): 8 8.09 (s. IH).7.86(d. IH) 7SK-720(m 
9H). 6.95 (d. IH). 



Example ^7 

^ ProPiM-ai i on of N-i2-hV(1r<>xv-5.n.lmnhPnvM.M .p V dichlnmnh^nvH 

N-|2-hydroxy-5-niirophcnyI|-N -(2.3-dichlorophenyI) urea was prepared Irom 
am.n.»-4-nurophenoI (154 mg, I .(K» mmol) according lo the procedure in General Mcihod B 
The pnnluci was purillcd by precipiiaiion from methylene chloride/ hexane( lequiv /20equ>v ) 
and filtering. (290 mg, 85%). 'h NMR (CD,OD): 5 9.1 1 (s, IH). 8.17 (d. IH) 7 89 (d 
10 IH). 7.34 (m. 2H). 6.95 (d. IH). 

ExampIP 148 

PreparaiiPn of N-f?-hyf1rnifY g-pthvlsnlfonvinh^nvn.N'.fo x-rti^h ^ nmnH^n^u 

^'-f2-hydroxy-.5-eihyl.suIfonylphenyl|-N'-(2.3-dichlorophenyIJ urea was prepared from 
15 2-an«mv4-(cthylsuUonyl)phen«l (185 mg. 1.00 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hcxanc(lei,uivy20cquiv.)andmtering. (310 mg. 8495.). 'H NMR (CD,OD) 5 8 65 (s IH) 
8.18 (d. IH). 7.45 (d. IH). 7.26 (m, 2H); 7.00 (d. IH). 3.33 (q. 2H). 1.24 (, 3H) 



20 



The following compounds of Formula (I) may be prepared in accordance with the examples 
and schemes as described above: 

Example 149 : N-|2-(2-Amino-(4-irinuoromeihyl) phenyl) sulfonylaminoj phenyl)- N-(2- 
bmmophenyDurca EI-MS m/z 527 (M-H) 

Example 150 : N-I2-iamim,suIl«nyI phenyl) .Vamino phcnyl| N -(2-bromo phenvl, urcaEI-MS 
5 m/z 426 (M+H)-. 

The following cmipounds of Foimula (I » may be prepared in accordance with the 
examples and .schemes as described above, or may also be purchased commcrciallv fron, well 
recognized .sources. For instance. ln)m Aldrich Chemical Company: 
» N-(2-Hydroxy.4-niirophenyl)-N-phenylurea 

For iastancc. from the Alfred Bader Collection of Aldrich Chemical: 
)-(2-Carboxyphenyl) 3-f.1-nuorophcnyl)urea 
l-(2-Ciu^boxyphcnyl)-.^-(.3-chlon>phenyl)urca 

AN ailabic from Gallard Schlcsinger Oimpany and/or the Sigma Aldrich LibrarN' «>f Rare 

Compounds: 
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l-(2-Carboxypheny!>-3-(4-chlorophenyI)urca 

1- (p-Anisyl)-3-(2-carh(>xyphcnyl)urea 
Available from Galiard Schlisingcr Company : 

2- (3.4-Dichk)mphenylcarbnnyldiiinino)*S-iririuoromcihylhenzoic acid 
5 2-(4-Ch]orophenylcai1>onyldiimino)-S-lrifluoromcihylbenzi>ic acid 

N-Phenyl-N'-(2-carboxyphenyl)urea 

From Maybridge Chemical Company, Cambridge England: 
l,r-(4-Meihyl-2-phenylene)bis[3-iolyl)Jlhiourea 
10 N-(5-Chloro-2-hydroxy-4-niirophenyl)-N'-phenylurca 

The following compounds of Formula (I) may be prepared in accordance with the examples 
and schemes as described above, or as indicaced by iheir respective ciiaiions in Chemical 
Abstracts: 

1 5 I -(m-Anisyl)-3-(2-carboxyphneyl)urea; 
I •(o-Anisyn-3-(2-carboxyphenyl)urea : 
l-(2-Carboxyphenyl)-3-(3.4-dichlorophenyl)urea: 
l-(2-Carboxyphenyl)-3-(2,4-dichlorophenyl)urea: 

2(1 METHOD OF TREATMENT 

The compounds of Formula (I), (la), (II) and (III), or a pharmaccuiically acceptable sah 
thereof can he used in the manuiacture of a medicament for the prophylaciic or ihcrapeulic 
u-caimeni of any disease staic in a human, or oihcr mammal, which is cxaccrbaicd or caused by 
excessive or unregulated IL-8 cytokine production by such mammal's cell, such as but not 
25 limited to montnryies and/or macrophages, or other chcmokincs which hind to the IL-8 a or (i 
receptor, also rclcrrcd to as the type I or type 11 receptor. 

For purposes herein, the compounds of Formula (I), (la). (lb). (Ic). (ID and (III) all 
have the .same dosages, and dosage formulations as that of Fomfiula (I» arc used 
interchangeably. 

30 Accordingly, the present invention provides a method of treating a chemokine mediated 

di.sca.sc. wherein the chemokine is one which binds lo an IL-8 a or P receptor and which 
method comprises adminisicring an elTeciivc amnuni of a compound ol Formula (I) or a 
phamiaccuiically acceptable salt thereof. In particular, the chcmokincs ars IL-S. GROa. 
GROP. GROy or NAP-2. 

The compounds of Formula (D are admini.stered in an amimnt sufficient to inhibit 
cytokine function, m particular lL-8.GROa. GROp. GROy or NAP-2 . such that they are 
biologically regulated down to normal levels of physiological function, or in some case ti> 
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subnormal levels, so as to ameliorate the disease state. Abnormal levels oi IL-K. GROa. 
GROp. GROy or NAP-2 lor insunce in the context of the present invention, constitute: (i) 
levels of free IL-S greater than or equal to 1 picogram per mL: (ii) any cell associated IL-K. 
GROoc CROP. CROy or NAP-2 above normal physiological levels: or (iii)ihe presence of IL 
8. GROa. GROp. GROy or NAP-2 above ba.sal levels in cells or tissues in which IL-8. 
GROa, GROp. GROy or NAP-2respectively. is produced. 

There are many disea.se sutes in which excessive or unregulated IL-8 production is 
implicated in exacerbating and/or causing the disease Chemokine mediated disea.ses include 
psoriasis, atopic deimatiUs, arthritis. a.sihma. chronic obstfuctive pulmonary disea.sc. adult 
respiratory distress syndrome, inllammaiory bowel disease. Crohn's disease, ulcerative coliti.s 
stroke, septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, cardiac 
and renaJ repertusion injury, glomemlonephritis. thrombosis, graft vs. host reaction, 
alzheimers di.sease. allograft rejections, malana. restinosis. angiogenesis or undcsired 
hematopoietic stem cells release. 

The.se diseases arc primarily characterisaMl by massive neutrophil infilu-ation. T-ccIl 
infiliration. or neovascular growth, and are asstxnated with increased IL-8. GROa. GRO^. 
GROy or NAP-2 production which is responsible for the chemouxis of neutrophils into the 
inflammatory .site or the direcUonal grovrth of endothelial cells In contrast to other 
inflammatory cytokines (IL- 1, TNF. and IL-6), IL-8. GROa. GROp. GROy or NAP-2 has 
the unique property of promoting neuu^ophil chcmoiaxis. enzyme relca.sc including but not 
limited to ela.sta.sc rclea.se as well as superoxide production and activation The a-chcmokiiiLVs 
but particularly. GROa. GROp. GROy or NAP-2. working through the IL K type I or II 
receptor can promote the neovascularization of tumors by promoting the directional growth oi 
endothelial cells. Therefore, the inhibition of IL-8 induced chcmoiaxis or acuvaUon would lea J 
to a direct reduction in the neutrophil infiltration. 

The compounds of Formula (I) arc admini.sicred in an amount .sulllcient to inhibit IL K. 
binding to the IL-8 alpha or beta receptors, from binding to ihe.sc receptors, such a.s evidcnccil 
by a reduction in neutrophil chemotaxis and activauon. The di.scover>- that the compounds oi 
Formula (I) are inhibitors of IL-8 binding is ba.sed upon the eflccis of the compound.s oi 
Formulas f 1) in the in vitro receptor binding assays which are described herein. The 
compounds ol Fomiula (I) have been shown to be dual inhibitors of both recombinant type I 
and type II IL-K receptors. Preferably the compounds are inhibitors of only one recepu)r. 
preferably Type II. 
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As used herein, the lerm "IL-8 mediated disease or disease siatc'* refers lo any and all 
disease stales in which IL-8, GROa. GROp, GROy or NAP-2 plays a role, ciihcr by 
produciion of IL-8, GROa, GRO(J. GROy or NAP-2 themselves, or hy IL K. GROou GROIJ, 
GROy or NAP-2 causmg another monokine to be released, such as bui not limited lo IL- 1 , IL- 
5 6 or TNF. A disease state in which, for instance, IL- 1 is a major component, and whose 
production or action, is exacerbated or secreted m respt>nse to IL-K. would therefore be 
considered a disease stated mediated by IL-8. 

As used herein, the term "chemokine mediated disease or disease state" refers to any 
It) and all disease states in which a chemokine which binds to an IL-8 a or |J receptor plays a role, 
such as but not limited to lL-8, GRO-ot, GRO-P, GRO y, or NAP-2. This would include a 
disease state in which, IL-8 plays a role, either by production of IL-8 itself, or by IL-8 causin*: 
another monokine to be released, such as but not limited to IL- 1 . IL-6 or TNF. A disease state 
in which, for instance, IL-1 is a major component, and whose produciion or action, is 
15 exacerbated or secreted in response lo IL-8, would therefore be considered a disease stated 
mediated by IL-8. 

As used herein, the term "cytokine** refers to any secreted polypeptide that al fecLs the 
functions of cells and is a molecule which modulates interactions between cells in the immune. 

20 inflammaiorx' or hematopoietic response. A cytokine includes, but is not limited to. monokines 
and lymphokines, regardless of which cells produce them. For instance, a monokine is 
generally referred to as being produced and secreted by a mononuclear cell, such as u 
macrophage and/or monocyte. Many other cells however also produce monokines, such as 
natural killer cells, fibroblasts, basophils, neutrophils, endothelial cells, brain asuocytcs. hone 

2.^ marrow stromal cells, epideral keraiinocyics and B-lymphocyics. Lymphokincs are i:cncraH> 
referred to as being produced hy lymphcx;yie cells. Examples ol cytokines include, bui are noi 
limited to, Intcrleukin- 1 (lL-1). lntcrlcukin-6 (lL-6), lnicrleukin-8 (lL-8), Tumor NeeriKsis 
Factor-alpha (TNF-a) and Tumor Necrosis Factor beta (TNF-B). 

30 .As ased heiein, the term "chemokine** refers to any .secreted polypeptide ihai al lects the 

functions of cells and is a molecule which modulates interactions between cells in the minuine. 
inllanimatorx' or hematopoietic response, similar to the lemi "cytokine" above. A chemokine i.n 
primarily .secreted through cell iran.smcmbrancs and cau.scs ehemoiaxis and aeiivaiinn oi 
specific white blood cells and IcuktK'vics. neutrophils, monocytes, macrophages, T-cell.s. B- 

35 cells, endothelial cells and smiH)ih muscle cells. Examples of chemokines include, bui iue noi 
limited to, IL-8. GRO-a,.GRO-p. GRO-y. NAP-2. IP- 10. MlP-la. MIP-p, PF4. and .MCP 
I. 2. and 3 
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In order lo use a compound of Formula (I) or a phamiaccuiicaJly accepiabic sail ihcrcoJ 
in ihcrapy, ii will normally be lormulaicd into a phamiaccuiical amiposiiinn in accordance wiUi 
standard phanmaccuiicaJ praciice. This invention, ihcrelorc. also relates to a pharroaceuiicaJ 
composition comprising an effective, non-toxic amount of a compound of Formula (I) and a 
phanmaceutically acceptable carrier or diluent. 

Compounds of Formula (I), pharmaccutically acceptable salts thereof and 
pharmaceuucal compositions incorporaung such may amvcniently be administered by any of 
the routes conventionally used for drug administration, for instance, orally, topically, 
parenterally or by inhalation. The compounds of Formula (I ) may be adminisicred in 
conventional dosage forms prepared by combining a compound of Formula (I) with standard 
phaimaceuucal carriers according to conventional priKcdures. The compounds of Formula (I) 
may also be administered in conventional dosages in combination with a known, second 
therapeuUcaUy active compound. These procedures may involve mixing, granulaung and 
compiessing or dissolving the ingredients as appropriate to the desired preparation. K will be 
appreciated that the form and character of the pharmaccuucally accepuble character or diluent is 
dictated by the amount of active ingredient with which it is to be combined, the route of 
administrauon and other well-known variables. The camcris) must be "acceptable" in the 
sense of being compatible with the other ingredients of the formulation and not deleterious to 
the recipient thereof. 

The pharmaceutical carrier employed may be. lor example, cither a solid or liquid 
Exemplary of solid carriers arc lactose, terra alba. sucri>.sc. talc, gelatin, agar, pectin, acacia. 
magne.sium stearate, stearic acid and the like. Excmplar\ <if liquid carriers arc symp. pcanui 
oil. olive oil, water and the like. Similariy. the carrier or diluent may include time delay 
material well known to the an, such as glyceryl mimti-sicaraic nr glyccr\ I disicaraic ah>nc or 
with a wax. 

A wide variety of pharmaceutical forms can ho employed Thus, il a solid earner is 
used, the preparation can be tabletcd. placed in a hard *2claiin capsule in powder or pellet form 
or in the form of a u-ochc or lowinge. The amouni oi solid carrier will vary widely bui 
preferably will be from about 2.5mg. to about Ig. When a liquid canicr is used, the preparation 
will be in the fomn of a syrup, emul.sion. s«)ft gelatin cap.sulc. sicriJc inicctahlo liquid such a.s an 
ampule or nonaqueous liquid suspension. 

Compounds of Fomiula (I) may be admini.sicrcd topically, thai is by non-sysiemic 
administration. This includes the application of a compound of Formula fh exicmally to the 
epidermis or the buccal cavity and the insullation ol .such a ctimpound into die car. eye and 
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nose, such thai the compound docs noi signilicanily cnicr Uic bkxid stream. In conirasi. 
sysicmic udminisuaiion refers lo i>rul. inu-avcnous. inu-aperiioneal and inu^muscular 
adminisu^lton. 

5 Formulations suitable lor topical adminLsiraiion include liquid or semi-liquid 

preparations suitable lor penetration through the skin to ihc site of inllammaiion such as 
liniments, lotions, creams, oinuncnts or pastes, and drops suiubic for administration to the 
eye. car or nose. The active ingredient may comprise, for topical adminisu-aiion. from <).()() I «?J 
to \m w/w, for instance from I % to 2^ by weight of the Formulation. It may however 
10 comprise as much as 10*^ w/w hut preferably will comprise less than 59r w/w, more 
preferably from 0.1^ to 1% w/w of the Formulation. 

Lotions according to the present invention include Uiose suitable for application to the 
skin or eye. An eye lotion may comprise a sterile aqueous solution optionally containing a 
1 5 bactericide and may be prepared by methods similar to those for the preparation of drops. 

Lotions or liniments for application to the skin may also include an agent to hasten drying and 
to cool the skin, such as an alcohol or acetone, and/or a moisturizer such as glycerol or an oil 
such as castor oil or arachis oil. - 

20 Creams, ointments or pastes according to the present invention are semi-solid 

formulations of the active ingredient for external application. They may be made by mixing the 
active ingredient in finely-divided or powdered form, alone or in solution or .suspen.Mon in an 
aqueous i>r non-aqueous fluid, with the aid of suitable machiner>'. with a greasy or non-greasy 
base. The base may comprise hydrocarbtms such as hard, soft or liquid paraffin, clycenjl. 

25 beeswax, a metallic soap: a mucilage: an oil ol natural origin such as almond, corn, arachi.s. 
castor or olive oil: wool lai or its derivatives or a laliy acid such as sicric or oleic acid together 
with an alcohol such as propylene glycol or a macroycl. The formulation may incorporate any 
suitable surface active agent such as an anionic, caiionic or non-ionic surfactant such as a 
sorbitan ester or a polyi^xycthylene derivative thereof. Suspending agents such as natural 

30 gums, cellulose derivatives or inorganic materials such as silicaceous .silicas, and other 
ingredients such as lanohn. may ai.so he included. 

Drops according; lo the present invcntitin may comprise sterile aqueous or oily soluuons 
or suspensions and may he prepared by dissolving ihc active ingredient in a suitable aqueous 
35 .solution of a bactericidal ajid/or fungicidal aycni and/or any other suitable prcservaii vc. and 
preferably including a surface active agent The resulting .solution may then be clarified by 
niu-ation. uansferrcd to a .suitable conuiiner which is then sealed and .sterilized by auioclaving 
or maintaining at 9S- l(X)**C. lor half an hour. Alternatively, the solution may be .sterilized by 
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filiTdUon and iraaslerrcd lo ihc coniainer by an asepUc technique. Examples of baciericida] and 
fungicidal agents suitable for inclusion in the drops are phcnylmcrcuric niiraic or acetate 
(0.(X)2*f^). benzalkonium chloride (0.01%) and chlorhexidinc aceuie (0.01%). Suitable 
solvents for the preparation of an oily solution include glycerol, diluted alcohol and propylene 
glycol. 

Compounds of formula (I) may be administered parenierally. that is by intravenous, 
intramuscular, subcutaneous inuranasal, intrarectal, intravaginal or ininiperitoneal 
admini.siraii«n. The subcutaneous and intramuscular forms of parenteral adminisiraUon are 
generally preferred. Appropriate dosage forms for such adminisu^iion may be prepared by 
conventional techniques. Compounds of Formula (I) may also be administered by inhalation, 
that is by inirana.sal and oral inhalation adminisvaiion. Appropriate dosage fonns for such 
adminisiraiion. such as an aerosol fonnulaiion or a metered dose inhaler, may be prepared by 
conventional techniques. 

For all methods of u!k disclosed herein for the compounds of Formula (I), the daily 
oral dosage regimen wall preferably be from about 0.01 to about 80 mg/kg of total body 
weight. The daily parenteral dosage regimen about 0.001 to about 80 mg/kg of total body 
weight The daily topical dosage regimen wiU preferably be from 0. 1 mg to 150 mg. 
admintsiercd one to four, preferably two or three times daily. The daily inhalauon dosage 
regimen will preferably be from about 0.01 mg/kg lo about I mg/kg per day. It will also be 
recognized by one ol skill in the an that the opumal quanUty and spacing of individual dosages 
of a compound of Formula (I) or a phannaceuticaliy acceptable salt therctif will be determined 
by the nature and extent of the condition being ueatcd. the fomi. route and site of 
adminisuation. and the particular patient being treated, and that such optimums can be 
determined by convcmional techniques. It will al.so be appreciated by one of .skill in the art thai 
the optimal course of treatment i.e.. the number of doses of a compound of Formula (1) or a 
pharmaccutically acceptable .salt thereof given per day for a dclined number of days, can be 
a.scenaincd by those skilled in the art ujsing conventional cour.se of treatment determination 
tests. 

The invcniion will now be described by reference lo the following biological examples 
which arc merely illustrative and are not to be construed as a limitation of the scope of the 
present invention. 

BtOLOGICAI . E.XAMPI,R.S 

The IL-S. and Gro-a chemokine mhibiuory effects of compounds of the present 
invention were determined by the following in virro assay: 
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Receptor Binding Assays: 

I '25ij iL-8 (human rccombinanl) was obtained from Amcrsham Corp.. Arlington 
Heights, IL. with specific activity 2(m Ci/mmol. Gro-a was obtained from NEN- New 
England Nuclear. All other chemicals were of analytical grade. High levels ol recombinant 
human IL-8 type a and p teceptors were individually expressed in Chinese hamster ovary cells 
as described previously (Holmes, etai.. Science, 1991. 253. 1278). The Chinese ham.sier 
ovary membranes were homogenized according to a previously described protocol fHaour. 
al.. J Biol Chem.. 249 pp 2195-2205 (1974)). Except that the homogcnization buffer was 
changed to lOmM Tris-HCL. ImM MgS()4. ().5mM EDTA (elhylene-diamineietra-acetic acid). 
1 mMPMSF (a-ioluenesulphonyl fluoride), 0.5 mg/L Uupeptin. pH 7.5. Membrane protein 
concentration was determined using Pierce Co. micro-assay kii using bovine serum albumin a.s 
a standard. All assays were performed in a 96-well micro plate format Each reaction mixture 
coniainwl >25i iL-g (0.25 nM) or 125i q^.^ q ^ ^g,^ j^-SRa or 1 .0 ng/mL of IL- 
8Rp membranes in 20 niM Bis-Trispropane and 0.4 mM Tris HCI buffers. pH 8.0. containing 
1 .2 mM MgS04. 0. 1 mM EDTA. 25 mM NaCl and 0.03% CHAPS. In addition, drug or 
compound of interest was added which had been pre-dissolved in DMSO so as to reach a llnal 
concentrauon of between 0.01 nM and 100 uM. The assay was iniUated by addition of > 25i- 
IL-8. After I hour at room temperature the plate was harvested using a Tomtec 96-well 
harvester onto a glass fiber filteimat blocked with 1% polyelhylenimine/0.5% BSA and wa.shed 
3 times with 25 mM NaCI. 10 mM TrisHCI. 1 mM MgS04. 0.5 mM EDTA. 0.03 CHAPS. 
pH 7.4. The filter was then dried and counted on the Betaplate liquid scinUllation counter. The 
recombinant IL-8 Ra. or Type I. receptor is also referred to herein as the non-permissive 
receptor and the recombinant IL-8 Rp. or Type II. receptor is referred to as the pcmiLssivc 
receptor. 



All of the exemplified compounds of Fonnula.s (I) lo (III) noted hcrcm m the Synthcu. 
Chemistry Sccuon. of Examples I to 150 plus the additional purcha.scd conipound-v 
demonstrated an IC50 from about 45 to aboui <l ng/mL in the pcniiis.sive models lor IL-K 
receptor inhibition. All of these compounds were also found to he mhibiior.s ol Gro-u hindini; 
at about the .same level. The compound I -(2-Carboxyphenyl)-3-(4-chloro-2- 
meihylphenvDurea was found to be active at ahoui 75 jig/mL. 

The following compounds, generally tested at levels of up to 45 pg/mL were founu u- 
noi demonstrate levels of IL-8 receptor antagonism within the criteria .set forth above ai the 
dosage levels tested. The.sc compounds are: 

l-(4-Chloro-alpha.alpha.alpha-trinuoro-3-iolyl)-3-|2-(4-chlorophenyl)ihi«)|-5- 
chlorophenyl urea 
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I-(6-Chlom-aJpha,alpha,alpha-trinuoroO-u>Iyl)-3-(2-(4.chlorophenoxy)-5- 
chlorophenyl]urea 

l-(2-MercaptophenyI)-3-phenyI-2-thjouiea 
l'(2-Hydroxyphenyl)-3-phenyl-2-thiourea 
5 3*3'-(Carbonothioyidiimino)bis[4-hydroxybenzoic acid] 
ni.m*-( 1 ,3-thioureylene)di(4-hydroxybenzoic acid) 
I-(2-Tolyl)-3-(3-chloro-6-hydroxyphenyl)-2-lhiourea 
J-I(2-Hydroxy-4-aininophenyl)]-{3-phenyl)-urea 
N-(2-Carboxy-4-trinuromelhylphenyl)-N'-(3-chlorophenyl)urea 
1 0 N-(2-CarboxyphenyI)-N*-(2,5.dichlorophenyl)urea 

1- (2.CarboxyphenyI)-3-(2-Chloro-5-irifluoroinethylphenyl)urea 

2- (2-[3-(4-Bn)mophenyl)iireidol-4-trifluon)meihyIphenoxyJben2oica^ 
2-[2-(3-(4-Chlorophenyl)iireido]phenoxy]benozic acid 

2-[2-[3-(4-ChJoro3-(tiinuroraelhyl)phenyl)ureido]phenoxy)bcnozicacid 
15 N- (2-HydroxyphenyI) -N -phenyl urea 

N-[2-Hydroxy-5-(meihoxycarbonyl)phenyIl-N'-phenylurca 
N-[4-Carboxy-2-hydroxyptienyl]-n'phenyliirea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(4-nttrophenyl)urea; 
I-(2-Carboxyphenyl)-3-(2,6-xylyi)urea 
20 l-(6-Carboxy-2,4-dichlorophenyI)-3-(2,4,6-trichlOTophenyl)urea 
l-(2-CarboxyphenyIV3-(2,5-dimeihoxyphenyl)urea 
I -(2-Carboxyphenyl )-3-(2-melhylpheny I )ufea 

l-J(2-Hydroxyphenyl)-3-(2'melhyl)-5-niirophenyl]urea 
l-(2,5-DichlorophenyI)-3-(2-hydroxy-4-nitrophenyl)urea 
25 1 -(2-Carboxyphenyl)-3-(4-chJoro-2-methylphenyl)urea 
N-(2-phcnylsulfonylaminophenyl-N'-phenylurea 
N-(2-Hydroxy-4-nilrophenyl).N'-(4-elhoxycarbonyIphcnyl)urca 
N-{2-Hydroxy-4-niirophenyl)-N*-(2-eihoxycarbonyIphenyl)urea 
N-(2-Hydroxy-4-niirophenyi)-N*-(3-ethoxycarbonyIphenyl)urca 
30 N-(2-Hydroxy-4-niirophenyI)-N'-(4-phenylphenyl)urea 
N-(2-Hydroxy-4-niirophenyl)-N'-(4-phenoxyphenyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(4-propylphenyl)urea 
N-(4-TrinuromeihyI-2-(4-niirubenzenesulfonyl)afninol-N-phcnylurca 
N-(3-Carboxyphcnyl)-N-2-hydroxy.4-niirophcnyl)urca 
35 N-(4-Trinuromeihyl-2-{methylsulfonyl)amino]-N-phenyIurca 
N-(2-Hydroxy-4.niirophenyI)-N'.f2-(isopropyl)phenyl)urea 
N-(2-Hydroxy-4.nitrophenyl>.N'.(2,6>dimethylphenyl)urca 
N-(2-Hydroxy.4-nitrophenyl)-N-(2-nuoro-5-niirophenyl)urea 



W096«EIS7 



PCrA)S96/02260 



-96- 

N-(2-Hydroxy-4-nilrophenyl)-N*-(2-chloro-5-lrinumincihylphcnyl mrca 
N-(2-Hydroxy-4-niirophenyn-N'-(2-mclhoxy-4-niirophcnyl)urca 
N-(2-Hydroxy- l-napihyl)-N*-(2-phenylphenyl)urea 
N-(2-Hydroxy-5-elhylsulfonylphenylhN'-(2-bmmophcnyl)urca 
5 N-(2-hydroxy 3,4 dichlorophenyl )-N'-(4-phenylphcnyl)urca 
N-(2-hydroxy-3-naphthyl>-N-(2-mcihaxyphenyl)urea 
N-(2-hydroxy-3-naphthyl)-N*-(2-phenylphenyl)urca 
N-(2-Hydroxy-3-naphthyl)-N'-(4-methoxyphenyl)ur&a 
N-(2-Hydroxy-3-naphlhyl)-N'-(3-u-inuoromethy]phenyl)urea 

10 N-(2-Hydroxy-3-naphlhyl)-N*-(4-phenylphenyl)urea 

N-|2-(2-Cart>axyphenylsuUonylamino)phcnylJ-N'-(2-hrnmophcnyl)urca 
N-(2-Hydroxy-3-phenylphenyl)-N'-(2-melhoxyphenyl)urea 
N-(2-Hydroxy-3-phenylphenyl)-N'-(4-nielhoxyphenyl)urea 
N-(2-Hydroxy-3-phenylphenyI)-N'-(3-trinouromeihylphcnyl)urca 

15 N-(2-Hydroxy-3-plienylphenyl)-N'-(2-pheny]phenyl)urea 
N-(2-Hydroxy-3-phenylphenyl)-N'-(4-phenyiphenyl)urea 
N-[2-|(23-Dichlorothien3-yl)sulfonylamino]phenyl]-N'-(2-bromopheny])urca 
N-(2-Hydroxy,3.4-dichlorophenyl)-N'-(2,4 dimeihoxyphenyDurea 
N-(2-Hydroxy,3.4-dichlorophenyl)-N'-(2-chloro-5-irinor()meihylphcnyl)urca 

20 N-(2-Hydroxy-3-naphthyl)-N'-(2.4 dimeihoxyphenyDurea 

N-(2-Hydroxy-3-naphthyl)-N-(2-chloro-5-trinuoroineihylphenyl)urca 
N-(2-Hydroxy-3 phcnylphcnyl)-N*-(2.4-dimcihoxyphcnynurca 
N-(2Hydroxy-4-tsopropylphcnyl>-N'-(2,4-dimcihuxyphcnyl)urca 
N-(2-Hydruxy-3-phcnylphenyl)-N'-{2-chloro-5-UinuoromcihylphcnyI )urca 

25 N-(2-Hydroxy-5-niirophenyJVN-(2.4-dimeihoxyphcnyl)urca 

N-(2-Hydmxy-5-nitrophenyl)-N-{2-chhm>-5-lrinu()romeihylphcnyl)urcii 
N-(2-Hydroxy-3-cyanophenyI)-N'-(4-mcihoxyphcnyUurca 
N-(2-Hydroxy*3-cyanophenyl)-N'-<4-phcnylphcnyl)urca 
N-(2-Hydroxy-3-cyanophcnyl)-N'-(2,4 dimcihoxyphcnyl mrca 

30 N-C2-Hydroxy-3-cyanophenyl)-N'-(2-chlori)-5-irilluim)mcihylphcnyhurca 
N-(2-Hydroxy- 5-phenylphcnyl)-N'-(2-meihoxyphcnyl)urca 
N-(2-Hydroxy- 5-phenylphcnyl)-N'-(4-mcihoxyphcnyhurca 
N-(2-Hydrt)xy- 5-phcnylphcnyl)-N'-(3-lnnu()mnicihylphcnyl)urca 
N-f2-Hydr()xy- 5-phcnylphenyl)-N*-(2-pheny!phcnyl)urca 

35 N'(2-Hydn)xy-5-phenyiphcnyl)-N'-(4-phenylphcnyl)urey 

N-(2-Hydroxy-5-phcnylphenyl)-N*'(2.3-dichiorophcnyl)urca 

N-(2-Hydroxy-.S-phcnylphcnyr)-N-(2.4-dimeihoxyphcnyr)urca 

N-(2-Hydroxy-5-phcnylphenyl>-N*-(2-chh)roo-irilluornmeihylphcnyl>urca 
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N-f2-Hydroxy-5-cihyl.suUonylphcnyI)-N-(4-mciht)xyphcnyl)urca 

N-(2-Hydroxy-5-ethyl.sullonylphcnyl)-N-f3-irinu(miincihylphcnyl)urca 

N-f2-Hydroxy-5-eihylsunonylphcnyJ)-N-(2-phcnyJphenyl)urca 

N-(2-Hydroxy-5-ethylsull(>nylphenyl)-N-i4-phenyIphcnyl)urca 

5 N-(2-Hydroxy.5-ethylsulfonylphenyl)-N-(2.4-dimethoxyphenyr)urca 

N-(2-Hydroxy-5-eihykuJfonyIphcnyl)-N-.{2-chl«n»-5-irinu()romcihylphenvl)urea 
N-f2-Hydroxy-3.4-dichlorophcnyl |-N--f 2.4 dimeihi.xyphcnyl | urea 

N-|2-Hydroxy-3.4-dichl..rophcnyll-N--(2-chl«ro-5.mnuommcihylphenyl|urca 
N-I2-Hydroxy-3-naphlhyI|-N -|3-irinuoromeihylphcnyl| urea 

Chemotaxis A^ay ; 

The in vitro inhibiiory properUes of these compounds were determined in the 
neutrophil chemotaxis assay as described in Current Protocols in Immunology, vol I. SuppI 
I. Unit 6.12.3.. whose disclosure is incorporated herein hy reference in its entirety 
Neutrophils where isolated from human blood as described in Cuircnt Protocols in 
Immunology Vol I. SuppI 1 Unit 7.23. 1 . whose disclosure is incorporated herein by 
rclerence in its entirety. The chemoattractanLs IL-8. GRO-a. GRO-p. GRO-y and NAP-2 
where placed .n the bottom chamber of a 48 multiwell chamber (Neum Probe. Cabin John 
MD) at a concentration between 0. 1 and 100 nM. The two chambers where .separated by a 
Sum polycarbonate lllier. When compounds of this invention were te.sted. thev where mixed 
with the cells (0.(K»1 - KMK) nM) just prior to the addition of the cells to the upper chamber 
Incubauon was allowed to pmcccd for between about 45 and 90 min at about ^7»C in a 
humidincd incubator with S'Z CO2 At the end of the incubation period, the polvcart>«nate 
membrane was removed and the top side wa.shed. the membrane wa.s then suimed using the 
Dill Quick siaining protocol (Baxter Products. .McCaw Park. IL. USA). Cell which had 
chcmotaxcd to the chemokinc were visually counted using a micro.sc«,pe. Gcncrallv four 
hclds where counted for each .sample, these number where averaccd to dvc the avcraoc 
number of cells which had migrated. Each .sample uas tested in triplicate and each compound 
repeated at least four times. To certain cells (posiiivc control cells, no con,pound wa.s added 
these cells repre.scni the maximum chcmt.uctic respon.se of the cells. In the ca.se where a 
negative control (unstimulated) was desired, no chemiikine was added to the bottom chamber 
Tlic dnierencc between the positive contn.l and the negative c<.mrol represents the chemouictic 
activiiv of the cells. 



Elastaso Release Assay 

■ntc ct>mpounds ol this invention where tested for their abiliiv to prevent Elasta.sc 
release from human neutrophils. Neutrophils where Lsolated from human blood as described in 
Current Protocols in Immunology Vol 1. SuppI 1 Unit 7.23. 1. PMNs (J.SK x lo^* cells 
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suspended in Ringer s Soluiion (NaCI 1 18. KCI 4.56, NaHC03 25, KH2P04 1.03. Glucose 
111. HEPES 5 mM, pH 7.4) where placed in each well of a 96 well plaic in a volume ol' 50 
ul. Tt> ihis plaic was added ihc lesi compound ((MM) I - KXX) nM) in a volume ol 50 ul, 
CyUK:hala.s]n B in a viilumc o! 50 ul {20ug/ml) and Ringers buffer in a volume of 50 ul. 
5 These cells where allowed lo warm (37 *^C, 5*^ C02. 95% RH) lor 5 min before IL-8, 

GROa. GROP. GROyor NAP-2 at a final conc*cntrdtion of 0.01 - KKM) nM was added. The 
reaction was allowed to proceed for 45 min before the 96 well plate was cenuifuged (8(X) xg 5 
min) and 100 ul of the supernatant removed. This suppematant was added to a second 96 well 
plate followed by an artincial elastase subsu^ie (MeOSuc-Ala-Ala-Pro-Val-AMC. Nova 
10 Biochem. La JoUa. CA) to a final concenuation of 6 ug/ml dissolved in phosphate buffered 

saline. Immediately, the plate was placed in a fluorescent 96 well plate reader (Cytofluor 235(i. 
Millipore, Bedford, MA) and data collected at 3 min intervals according to the method of 
Nakajima et al J. Biol Chem 254 4021 ( 1 979). The amount of Elastase released imm the 
PMNs was calculated by measuring the rate of MeOSuc-Ala-Ala-Pro-Val-AMC degradation. 

15 

The above description fully discloses the invention including preferred embodiments 
thereof. Modifications and impawements of the embodiments specifically disclosed herein arc 
within the scope of the following claims. Without further elaboration, it is believed that one 
.skilled in the are can, using the preceding description, utilize the present invention to iis lullesi 
20 extent. Therefore the Examples herein arc to be consuued as merely illusuative and not a 

limiiaiion of the scope of the present invention in any way. The embodiments of the invention 
in which an exclusive properly or privilege is claimed arc defined as follows. 
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I A method of ireaiing a chcmokinc mcdiaicd disease siaic. wherein ihc chcmokine hinds 
lo an IL-8 a or P rcccpior in a mammaJ, which comprises adminisierini: u> said mammal an 
elTeciivc amount of a compound of the formula: 




wherein 

X is oxygen or sulfur: 

R IS any functional moiety having an ionizable hydrogen and a pKa of If) or less: 

Rl is independently selected from hydrogen; halogen: niiro: cyano: halosubstiiuicd C|.|() 
alkyi: C | . lo alkyl: C2- 1 o alkenyl: C m o alkoxy: halosubsiituied C | . lo alkoxy: azidc: 
S(0)iR4: hydroxy: hydroxy Ci^alky I; aryl; aryl C1-4 alkyl: aryJoxy: aryl Ci^ alkyloxy: 
heteroaryl: heieroarylalkyl: heterocyclic, heterocyclic Ci.4alky!: hctcroaryl C1.4 aJkyJoxy: 
aryl C2- 10 alkenyl; heteroaryl C2- 1() alkenyl; heierocyclicC2. 10 alkenyl: NR4R5: C2. |0 
alkenyl C(0)NR4R5: C(0)NR4R5: C(O)NR4R|0: S(0)3H: S(0)3R8: C| . 10 alkyl " 
C(0)R II : C2- 10 alkenyl C(0)R n : C2. 10 alkenyl C(0>OR 1 1 : C(0)R 1 1 : C(0)OR j 2: 
0C(0) Rl I : NR4C(0)R 1 1 : or two R | moieties together may form 0(CH2)sO- or a 5 to 6 
memtiered unsaturated ring; 

I is (K or an integer having a value of I or 2: 

s is an integer having a value of 1 to 3: 

R4 and R5 are independenUy hydrogen, optionally substituted C 1.4 alkyl, opiionally 

subsututcd aryl, optionally substituted aryl C|.4alkyl. optional] vsuhsutuicd hcicnKirvI. 
optionally substituted heteroaryl C|.4alkyl. heterocyclic, heterocyclic C 1,4 alkyi. *ii K4 
and R5 together with the niu-ocen to which they arc attached form a 5 to 7 member rini: 
which may optionally comprise an additional heieroaioni selected irom O/N/S: 

Y is independently ,sc!ecied from hydrogen: halogen: nitnj: cyano: halosubsiituied Cj. |(» alkyl: 
Cm 0 alkyl: C2- 1() alkenyl: C mo alkoxy: haJosubsiiiuicd C 1 . 1 0 alkoxy: a/idc: S(( )),R4: 
hydroxy: hydroxyCi^alkyl: aryl: aryl C1.4 alkyl: aryloxy: ar>'IC|-4 alkyl(>xy: hcicruanl: 
hctcroiirxlalkyl: hetcroa^'IC | .4 alkyh)xy: heterocyclic. hcicrocyclicCi.4alky]: iir>l C 2- 1(» 
alkenyl: heteroaryl C2- 10 alkenyl: hctcrocyclicC2- 1() alkenyl: NR4R5: C2. 10 alkcny] 
C(0)NR4R.s: C(0)NR4R5: C(0)NR4R |0: S(0)3H: SCO^Rs: Cmo alkyl C(0)R | |: 
C2- 1 0 alkenyl C(0)R || : C2- jo alkenyl C(0)OR 1 1 : aO)R 1 1 : C(0)OR 1 2: C)C(() 1 R 1 1 : 
NR4C(0)Ri 1: or two Y moieties together may fomi 0-(CH2)sO- or a 5 to 6 membcrcd 
un,saiuraied ring: 
n is an integer having a value of I ii> 3: 



wo 96/25157 



PCr/US96/02260 



• I0()- 

m is an integer having a value i>t' I u> 3: 
R8 is hydrogen or C | -4 alkyi: 
R 10 is C I- H) alkyI C(0)2R8: 

R| 1 is hydrogen, C I -4 aJkyI, opiionally suhsiiluicd aryl, opiionally subsiiiuicd aryl Cu4alkyl, 
5 opiionally subsiiiuied heicroaryl, opiionalJy subsuiutcd heicroaryl C | -4alkyl, opiionally 

suhsiitutcd heterocyclic, or opiionally subsiiiuicd hcierocyclic Ci.4alkyl: 
R|2 is hydrogen. C|. 10 alkyL opiionally subsitiuied aryl or opiionally subsiiiuicd arylalkyl: 
or a pharmaceuiically accepubly sale (hereof. 

10 2. The meihod according 10 Claim I wherein ihc ioni/able hydrogen has a pKa of 3 10 10. 

3. The meihod according 10 Claim 2 wherein R is hydroxy, carboxylic acid, thiol. -SR2 
-OR2, -NH.C(0)Ra, -C(0)NR6R7. •NHS(0)2Rb. -S(0)2NHRc% NHC(X)NHRb. or 
(etrazolyl; 

1 5 wherein R2 is a suhstituicd aryl. heteroaryl. or heterocyclic moiety which ring has the 

functional moiety providing the ionizable hydrogen having a pKa of 10 or less: 

R6 and R7 are independenUy hydrogen or a C1-4 alkyl group, or R6 and R7 logeiher 
with the niu-ogen 10 which they are attached form a 5 to 7 member ring which ring may 
optionally contain an additional heicroatom which heicroalom is selected fri>m oxygen, niu^ogen 

20 or sulfur 

Ra is an alkyl. aryl. aryl Ci^alkyl. heicroaryl. hcieroar>'l Ci^alkyl, heterocyclic, or a 
hcierocyclic C|.4alkyl moiciy. all of which may be optionally subsiituied: 

Rb is a NR6R7. alkyl, aryl, arylCi-4alkyl. arylC2-4alkcnyL heicroaryl. 
hcicmarylCMalkyI, heicn>ar>'IC2-4 alkenyl. heicriHrvchc. heterocyclic ri-4alkyl. hcierocyclic 
2f> C2-4aikenyI moieiy, camphor, all of which may be optionally substituted one 10 three times 
indcpcndcnily hy halogen: niiro: halosubstiiuicd C1-4 alkyl: C 1.4 alkyl: C|.4 alkoxy: 
NRiK:(0)Ra:C(0)NR6R7. S(0)3H/or C(0)0C|.4 alkyl: 

Ri) is hydrogen or a C 1.4 alkyl: 

Rc is alkyl. aryl, arylC) -4alkyl. arylC2-4alkcnyI. heicroaryl. hcicroanlC | .4alkyl. 
30 hcicroaryIC2-4alkenyl. heterocyclic, heterocyclic C 1 aalkyl. or a heterocyclic C2.4alkcnyl 

moiciy. all of which may be opiionally substiiuu^d one 10 ihrcc times independently by halogen, 
niiro. halosubsiiiuied C1.4 alkyl. C| .4 alkyl. C1.4 alkoxy. NRgCfO)Ra. C(0)NR6R7. 
S(0)3H. or C(0)0C|.4 alkyl 

35 4. The meihod according io Claim 3 whcrem ihc R2 is opiionally subsiiiuicd one 10 three 
limes by halogen, nitro. halosub.siiiuled Cj.jo alkyl. C). 10 alkyl. C]. 10 alkoxy. hydroxy. 
SH. -CrO)NR6R7. -NH-C(0)Ra. -NHS(0)Rb. S(0)NR6R7. C(0)ORx. or a icira/.olyl rini;. 
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5. The meihod according lo Claim 3 wheicin R is OH. -NHS(0)2Rh or C(0)OH. 

6 The method according lo Claim I wherein R | is halogen, cyano. nitn). CF3 
C(0)NR4R5. alkcnyl C(0)NR4R5. C(0) R4R 1 0- alkcnyl C(0)OR 1 2. heicroaryl. 
heicroarylalkyi . heicniaryl aJkenyl, or S(0)NR4Rs. 

7. The method according to Claim I wherein Y is halogen, C j .4 alkoxy, optionally 
subsiiiuicd aryl, optionally suhstiiuied arylaJkoxy. methylene dioxy. NR4R5. thioCi-4aIkyl, 
ihioaryl. haiosulisuiuicd alkoxy. optionaJiy suhsU tuted C | ^Ucyl, hydroxy alkyl. 

8. The method according to Claim I wherein R is OH. SH. or NHS(0)sRb and R | is 
substituted in the 3-posiuon. the 4- position or di subsUtuied in the 3.4- position by an electron 
withdrawing moiety. 

15 9. The compound according to Claims I or 8 wherein Y is mono-.subsutuied in the 2"- 
p»>sition or 3'- position, or is disubsiiluicd in the 2'- or 3'- position of a monocyclic ring. 



10 



The impound acct)rding to Claims 1 . 8 or 9 wherein n amd m are each equal to 1 



10 _ _ _ „_„ 

or 

more. 



11. The method according to Claim 1 wherein R is a carboxylic acid, and R | is hydrogen. 
«)r R I is .<iuhstitutcd in the 4-po.sttton. 

1 2. The method according to Claim I wherein the mammal is afnicicd with a chcmokinc 
mediated di.scasc .elected from psonasis. or atopic dermatitis, asthma, chn.nic obsu-uctive 
pulmonary di.sca.so. adult respiratory distre.s.s .syndrome, arthritis, inllammaiorv bowel di.sca.sc. 
Crohn's di.sca.sc. ulccraiiive coliUs. .septic shock, endoioxic sht>ck, gram negative .sep.sis. toxic 
.shock syndrome, .sinikc. cardiac and rcnaJ rcperlu.sion injury. glomcnil(.-ncphrius. or 
thrombo.sis. alzhcimcr.s disease, grali vs. hosi reaction, or allograft rejections. 

1 3. The method according to Claim 1 wherein the wmpound. or a pharmaccuiicall y 
actvpaiabic .salt is: 

N-f2-Hydro.xy-4-niirophcnyh-N-(2-methoxypbcnyl)urea 
.N-(2-Hydroxy-4-niir»)phcnyn-N'-(2-bromophenyliurea 
N-(2-Hydroxy-4-niirophcnyl)-N .(2-phcnylphcnyl)urca 
N-f2-Hydroxy-4-ni«rophcnyl)-N-(2-mcihylthinphcnyl)urca 
N-(2-Hydroxy-4-nilrophcnyl)-N-f2.?-dichl()r«nhcnyl)urea 
N-(2-Hydroxy 4-nitn» phenyl) N -(2-chloro phenyl) urea 
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N-{2-Hydroxy-4-niirophcnyl)-N*-(2.3-meihylcncdioxyphenyI)urca 

N-(2-Hydroxy-4-niirophcnyl)-N*-(2-fncihoxy-3-chlorophenyl)urca 

N-(2-hydroxy 4-niiro phenyl) N'-(2-phenyloxy phenyl) urea 

N-(3-Chloro-2-hydroxyphenyl)-N'-(bromophenyl)urea 

N-(2-Hydroxy-3-glycincmethylesiercarbonyIphenyl)-N'-(2-bromophcnyl)urea 

N-(3-Nilro-2-hydroxyphcnyl>-N'-(2-bmmophenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N*-(2-bromophenyl)urea 

N-(2-Hydroxy-3.4-dichloropheny]>-N'-(2*bromophenyl)urea 

N-(3-Cyano 2-hydroxyphenyI)-N'-(2-bromophenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N*-(2-meihoxyphenyl)urea 

N-(2-Hydroxy-4-cyanophenyl>-N*-(2-phenylphenyl)urea 

N-(2-Hydorxy-4-cyanophenyl-N'-(2,3-dichJorophenyI)urea 

N-(2-Hydroxy-4-cyanophenyI)-N'-(2-methylphenyl)urea 

N-(2-Hydroxy-3-cyano-4-meihylphenyl)-N*-(2-bromophenyl)urca 

N-(4-Cyano-2-hydroxyphenyl)-N'-(2-irifluoromeihylphenyl)urea 

N*(3-Trifluoromeihyl-2-hydroxyphenyl>-N*-(2-bromophenyl)uiea 

N-(3-Phenylaminocarbonyl-2-hydroxyphenyl)-N'-(2-bromophenyl)urea 

N-(2-hydroxy 4-niiro phenyl) N'-{2-iodo phenyl) urea 

N-(2-hydroxy 4-nitro phenyl) N'(2-bronio phenyl) thiourea 

N-(2-phenylsul!onamido)-4-cyanophenyNN*(2-bron)o phenyDurea 

(E)-N-|3-[(2-Aminocarbonyl)eihenyll-2-hydroxyphenyll-N*-(2-bromophenyl)urea 

N-f2-Hydroxy*3.4-dichlorophenyl)-N*-(2-mcthoxyphcnyl)urea 

N-(2-Hydroxy.3.4-dichlorophenyl)-N'-(2-phenylphenyI)urea 

N-(2-Hydn>xy-3.4-dichlorophenyl)-N-(2.3-dichlorophenyl)urea 

N-(2-Hydroxy-5-niU'ophenyl)-N'-(2,3-dichlorophenyl)urea; or 

N-(2'Hydroxy-3-cyanophenyl)-N'-(2,3 dichlorophcnyDurea. 

14. A compound oi the lormula: 




E is t)piionally selected from 
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O 



9 



O 




• : ihc asierix • dcnoLing 

poini of atiachmeni of ihe ring; wherein ai Icasi one E ring is present: 
or a phannaceuUcally acceptably salt thereof. 

15. A pharmaceutical composition comprising a compound according to Claim 14 and a 
phanmaceutically acceptable carrier or diluent. 

16. A method of Dealing a chemokine mediated disease siaic, wherein the chemokine binds 
to an IL-8 a or P receptor in a mammal, which comprises administering to said mammal an 
effective amount of a compound of the formula according to Claim 14. 

1 7. A compound of the formula: 



wherein 

X is oxygen or sulfur: 

R is any functional moiety having an ionizahic hydrogen and a pKa of 10 or less: 

R| is independently selected from hydrogen: hali>gcn: niu-o: cyano: halosubsiiiuted C m o 
alkyi: CMC) alkyi: C2. H) alkenyi: C | . | o alkoxy: halosubsiitutcd C | . alkoxy: azidc: 
SfO)|R4: hydroxy: hydroxyC|-4aJkyl: aryl: aryl Cm alkyI: aryloxy: an'IC|.4 ulkyloxv: 
hcieroaryl: heicroarylalkyl: heterocyclic. heicrocyclicCi-4alky!: hctcroaryICi-4 aJkyloxy: 
ar\'l C2. 10 alkenyi: heieroaryl C2. )0 alkcnyl: heicrocyclicC2- 10 alkcnyl: NR4RS: Cz-lu 
alkenyi C(0)fNni4R5. C(0)NR4R5: C(0)NR4Rl(): S(0)3H: SrOURs: C|.|() alkyI 
C(0)R M : C2. 10 alkenyi C(0)R 1 1 : C2. 10 alkcnyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2 : 
OCfO) R 1 1 : NR4C(0)R 1 1 : or two R | moieties together may form 0-(rH2)sO- or a 5 u, ^^ 
mcmbcrcd unsaturated ring: 

I is O, or an integer having a valije of I or 2: 

s is an integer having a value of 1 to 3: 

R4 and R5 arc independently hydrogen, optionally substituted C|.4 alkyl. opiionally 

substituted aryl. optionally subsiiiuicd aryl C|.4alkyl. opiionally subsiiiuied hcieroaryl. 



(Y)n 
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opiionally substituted heieruaryl Ci.4alkyK heterocyclic. hcicrocyclicC j -4 alkyl. or R4 and 
R5 together with the nitn>gen to which they arc attached form a 5 to 7 member riny which 
may optionally comprise an additional hcieroatom selected from O/N/S; 
Y is independently selected from hydrogen; halogen: niiro: cyano: halosubsiituted C | - 10 alkyi: 



NR4C(0)R 11 : or two Y moieties together may form 0-(CH2)sO- or a 5 10 6 mcmbcrcd 

unsaturated hng; 
n is an integer having a value of I to 3; 
m is an integer having a value of I to 3: 
IS Rg is hydrogen or C | ^ alkyl; 
RlO is C I - 10 alkyl C(0)2R8: 

Rl I is hydrogen. C 1-4 alkyl, optionally substituted aryl. optionally substituted aryl C|.4alkyl. 
optionally substituted heieroaryl, opiionally substituted heteroarylC |-4alkyl. optionally 
substituted heterocyclic, or optionally substituted heterocyclicC 1 ^Ikyl. 
20 R 12 is hydrogen, C 1 - 1 0 alkyK opiionally substituted aryl or optionally substiluied ar>aalkyl : 

or a pharmaceutically acceptable salt thereof. 

18. A pharmaceutical composition comprising a compound according to Claim 17 and a 
pharmaceutically acceptable carrier or diluent. 

25 

19. A method of u^ating a chcmokinc mediated disease siaic. wherein the chcmi»kjnc hnids 
to an IL-8 a or |J receptor in a mammal, which comprises adminisicrine 10 said mamnuil an 
effective amount of a compound ol the formula according 10 Claim 1 7. 

30 20. A compound of the formula: 



10 



C I- 10 alkyl; C2-IO alkenyl; C|-|0 alkoxy: halosubsiituted Cm oalkoxy; a^idc: S(0)|R4: 
hydroxy; hydroxyC|-4alkyl; aryl; aryl Ci-4 alkyl; aryloxy: arylCi.4 alkyloxy. hcicroapvl: 
heteroarylalkyl: heieroarylCM alkyloxy: heterocyclic, heterocyclicC |-4alkyl: aryl C2- 10 
alkenyl: heieroaryl C2- 10 alkenyl; heierocyclicC2. 10 alkenyl: NR4R5: 02-10 alkenyl 
C(0)NR4R5: C(0)NR4R5: C(O)NR4R|0: S(0)3H: S(0)3R8: C|.|() alkyl C(0)R 1 1 : 
C2- 10 alkenyl C(0)R 1 1 : C2- 10 alkenyl C(0)OR 1 1 ; C(0)R 1 1 : C(0)OR 1 2: CXT^O) R 1 r 




NHS(0)2Rb 



wherein 



X is oxygen or sulfur: 
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Ra is an alkyi, aryK arylC | ^alkyl, hcicroaryl. heicroarylC i ujalk yl. hcicrocyclic* or a 
heicrocyclic C |-4alkyl moiciy. aJ] ol which may he opiicmally subsiiiuicd: 

Rh is a NR6R7. alkyI, aryL arylC|.4aJkyl. arylC2^alkcnyI, heicroan'I. hcicu)arylC|.4alkyI. 
telcroarylC2-4 alkenyl. heicnxryclic. or heterocyclic C|.4alkyJ, or a heierocychc 
C2-4alkenyl moieiy. camphor, all ol which may be opuonally subsiiiuied one 10 ihrcc limes 
indcpendenUy by halogen: niiro: halosubsiiiuied C | -4 alkyl: C | .4 alkyl: C | -4 alkoxy: 
NR9C(0)Ra; C(0)NR6R7. S(0)3H. or C(0)OC | .4 alkyl: 

R6 and R7 are independenUy hydrogen or a C 1.4 alkyl group, or R6 and R? logclhcr with ihc 
nitrogen to which they arc attached form a 5 to 7 member ring which ring may opuonally 
conuin an additional heteroaiom which heteroatom is selected (wm oxygen, nitrogen or 
sulfur,, which ring may be optionally substitued: 

R9 is hydrogen or a C 1 -4 alkyl; 

R| is independenUy selected from hydrogen: halogen: niu-o: cyano: halosubsiiiuied C|- 10 
alkyl: Cj. 10 alkyl: €2-10 alkenyl: C mo alkoxy: halosubsiiiuied C mo alkoxy: azide: 
S(0)iR4: hydroxy: hydroxyCi-4alkyl: aiyl: aryl Ci^ alkyl: aryloxy: arylCi.4 alkyloxy: 
heieroaryl: heteroarylalkyl: heierocyclic, heieiocyclicC|-4alkyl: heteroaryICi-4 alkyloxy; 
aryl ci- 10 alkenyl; heieroaryl C2. 10 alkenyl: heterocyclicC2. 10 alkenyl: NR4R5: C2-I0 
alkenyl C(0)NR4R5; C(0)NR4R5: C(p)NR4Rio: S{0)3H: S(0)3Rk: Cmo alkyl 
C(0)R 1 1 : C2. 1 0 alkenyl C(0)R n : C2- 1 0 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 1 2: 
0C(0) R n : NR4C{0)R || : or two R | moieties logeihcr may form 0-(CH2)sO- or a 5 to 6 
membcrcd unsaturated ring: 

I is 0, or an integer having a value of 1 or 2: 

s is an integer having a value of I to 3: 

R4 and R5 are independently hydrogen, optionally subsUiutcd Cm alkyl. optionally 

substituted ar>'l, optionally subsututcd aryl C|-4alkyl. optionally .substituted hctcroanl. 
optionally substituted heieroaryl C|-4alkyK heterocyclic. hcicrocyclicC|-4 alkyl, or R4 and 
R5 together with the nitrogen to which they arc attached form a 5 u> 7 member nng which 
may opuonally comprise an additional heteroatom sclccicd Ironi O/N/S: 

Y is independently selected from hydrogen: halogen: nitri): cyano: halosubsiiiuied Cmo alkyl: 
Cmo alkyl: C2-IO alkenyl: Ci- 10 alkoxy: halo.substitutcd Cmo alkoxy: a/idc: .S(0)|R4: 
hydroxy: hydroxx-CMalkyl: aryl: aryl C1.4 alkyl: iu-yloxy: an'ICi.4 alkyloxy: hctcroanl: 
hcicroarylalkyl: heicroarylC i .4 alkyloxy: heterocyclic, hcierocyclicC|.4alkyl: aryl C2-I0 
alkenyl: heieroaryl C2. 10 alkenyl: heicrocyclic C2- 10 alkenyl: NR4R5: C2. |(» alkenyl 
C(0)NR4R5: C(0)NR4R5: C(0)NR4R |o: S(0)3H: S(0)3Rs: C mo alkyl C(0)R 1 1 : 
C2> 10 alkenyl C(0)R ll : C2- 1() alkenyl C(0)OR 1 1 : C(0)R j j : C(0)OR 1 2: 0C(0) R n : 
NR4C(0)R II : or two Y moieties logether may form 0-(CH2)50- or a 5 to t^ membercd 
unsaturated ring: 
n is an mtegcr having a value of I to 3: 
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m is an integer having a value ol I lo 3: 
RX is hydrogen or C | .4 alky I: 
RloisCMoalkyl C(0)2Rk: 

R| I is hydrogen, C 1-4 alkyi, opiionally subsututed aryl, opiionally subsiiiuied aryl Cu4aikyl. 
5 opiionally subsiiiutcd hcicroaryl, optionally substiluicd heteroaryl C | ^alkyl, optionally 

substituted heter(K:ycHc\ or opiionally substituted heter(x:yclic Ci.4alkyl: 
R 12 is hydrogen. C| . 10 aikyl. opiionally substituted aryl f>r optionally subsiiiutcd arylalkyi: 
or a pharmaceutically accepiably salt thereof. 

10 21. The compound according 10 Claim 20 wherein R | is substituted in the 3'position. the 
4- position or di substituted in the 3.4- position by an electron withdrawing moiety. 

22. The compound according to Claim 20 or 2 1 wherein Y is mono-substituted in the T- 
position or 3'- position, or is disubstituted in the 2'- or 3'- position of a monocyclic ring. 

15 

23. The compound according to Claim 2U or 2 1 wherein n amd m are each equal to 1 or 
more. 

24. The compound according 10 Claim 20 which is 

20 N-(4-Niiro 2-(phenylsulfonylamino)phenyl)-N'-phcnyl urea 

N-|(2-Phenylsuliamido) 4-cyanophenylJ- N'-{2-bromo phenyl) urea 
N-(2-( Amino sulfonamido phenyl) phenyl) N'-(2-bromo phenyl) urea 
N-f2-( Amino sullonyl slyryi) phenyl) N'-(2-bromo phenyl) urea 
2-1(3.4 Di-methoxyphcnylsuli'onyhammoj phenyl) N'-(2-bromo phenyl) urea 

25 N-(2-J(4-Acetamidophcnylsuironyl)amino| phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Amino sullonyl (2-lhiophcnc) phenyl) N*-(2-bromo phenyl) urea 
N"(2"< Amino sullonyl (3-lolyl) phenyl) N'-(2-bronio phenyl) urea # 
N-(2-{ Amino sullonyl (R-quinolinyD) phenyl) N*-(2-bromo phenyl) urea 
N-(2-( Amino sullonyl benzyl) phenyl) N'-C2-bronio phenyl) urea 

30 N-|2-H|2-(Trinuoromcihyl)phenyl|sulftmyl|amino|phcnyl|-N'-(2-bromophcnyDurea 
N-(2-Bromophenyl)-N-|2-dimcihylaminosuironylaniinotphenyl|urca 
N-|2-(Pheneihylsull"onylamino)phcnyl|-N*-(2-hronu>phenyl)urca 

N-|2H(2-Acciamido-4-mclhyllhia/.ol-5-yl)sullbnylanMno|phcnyll-N'-(2-hr()mi)phcnyl)u^ 
N'|2'|(2,3-Dichlon)ihicn-5-yl)|sulionylamino|phcnyll-N'-(2-hromophcnyl)urca 
3-'S N-|2-|(3,5'Bisirinuori)nieihylphcnyl)suHonylannno|phenyl|-N'-(2-bronu)phcnyl)urea 
N-| 2-1(2- Benzyl)sullonylamino|-(5-lrifluoromcthyl)phenyl)-N'-(2-bromophcnyl)urea 
N-|2-|2-(3-Niirophenyl)suironylaminolphenyl|-N*-(2-bromophcnyr)urca 
N-[2-|2-(4-Phenoxyphenyl)sulfonylamino|phenyl|-N'-(2-bromophenyl) urea 
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N-||2-( 1 S)- IO-Camphorsullonylamino|phcnyl |-N-(2-bromophcnyl)urca 
N-||2-(IR)-l()-Cainphorsuironylaniino)phcnyI)-N'-(2-bnimophcnyl)urca 

NH2M2-(2-Niiro-(4-irinuoroinethyl)phcnyl)suJfonylaniinoJphenyl-N--(2-bromophenyI)urca 
N-|2-(2-Aminn-(4-irinuommeihyl) phenyl) sulfonylamino] phenyl|- N'-(2- 

bromophenyDurea : or 
N.|2-(aminosullonyl phenyl) 3-amino phenyl) N -(2-bromo phenyl) urea. 

27. A phaimaceuiical composiuon comprising a compound accowiing i« any of Claims 22 
to 27 and a pharmaccutically accepuble carrier or dUueni. 

2K. A compound of the formula: 

X,H 



H H \_/ 



(Ic) 



wherein 

X is oxygen or sulfur: 

X I is oxygen or .sulfur; 

R| is independcnUy selected from hydrogen; halogen: nitro; cyano: halosubsiituied Cmo 
alkyi: Cmo alkyi: 02-10 alkenyl: C|. lo alkoxy: halosubsiituied C i . k, alkoxy: azidc 
S(0),R4: hydroxy: hydroxyCi^lkyl: aiyl: aryl C|-4 alkyl: arvloxv: aryJ C1-4 alkyloxy 
hcicroaryl: heicn.arylalkyl; hetertx:yclic. hcicr(K;yclicC|.4alkyl: hcicn,aryIC|.4 alkyloxy: 
aryl C2. 10 alkenyl: hcieroaryl C2- 10 alkenyl: heterocyclic O. mi alkenyl: NR4R5 C-y w 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4R|«: S(0)3H: S(0)3Rk: Cm(, alkyl " 
C(0)R 1 1 : C2- 1 0 alkenyl C(0)R 1 1 : C2- in alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 12: 
0C(0) R I J ; NR4CfO)R 1 1 : or iwo R , moieties together may form 0-(CH2)sO- or a .S i<> ft 
membcrcd unsaturated ring: 

i is <). or an integer having a value of 1 or 2: 

s IS an integer having a value of 1 to 3: 

R4 and R5 arc independently hydrogen, opuonally substituted C| .4 alkyl. optionally 

suKsiiiutcd ar>l. optionally subsiitulcd aryl Cjujalkyl. optionally sub.stiiuicd heieroan l. 
optionally subsiiiuicd hcicroarv'l C | .4 alkyl. hcicn)cyclic. heterocyclic C1-4 alkyl. or R4 
and R5 i(,ncihcr wiih the niu-ogcn 10 which ihcy arc attached form a .S to 7 member ring 
which may oputmally comprise an addiiionaJ hcicroaiom sclecied from O/N/S: 

Y is independently .selected from halogen: nitro: cyano: halosubsiituied C | . 1 0 alkyl: C 1 . 1 0 
alkyl: C2- 10 alkenyl: Cj-ki alkoxy: halo.sub.sutuied C|- 10 alkoxv: azide: SrO),R4 
hydroxy: hydroxy C 1 .4alkyl: an-l: an-l C | ^ alkyl: aryloxy: arvIC , .4 alkvloxv: hcicroarvl: 
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heteroarylalkyl: heteruarylCi^ alkyloxy: heierocyclic. heicnKvclic Ci.4alkyl: arx'l C2- \u 
aikenyl: hcicroaryl C2.l() alkcnyl: heierocyclic C2- !() alkcnyl: NR4R5: C2-l() alkcn\ I 
C(0)NR4R5; C(0)NR4R5: C{0)NR4R l<): S(0)3H: S(0)3RR: C i . 1 0 alkyi C(0)R 1 1 : 
C2. 10 aikenyl C(0)R n : C2- K) alkcnyl C(0)OR 1 1 ; C(0)R 1 1 : C(0)OR 1 2: 0C(0) R 1 1 . 
5 NR4C(0)R 1 1 : or iwo Y moieiies together may form 0-(CH2)sO- or a 5 to 6 membercd 

unsaturated ring: 
n is an integer having a value of I to 2: 
m is an integer having a value of I to 3; 
Rr is hydrogen or C | .4 alkyl; 
10 Rio is C MO aikyi C(0)2R8. 

Rll is hydrogen, C 1-4 alkyl, optionally substituted aryl, optionally substituted aryl C i-4alkyl. 
optionally substituted heteroaryU optionally substituted heteroaryl Ci .4alkyK optionally 
substituted heterocyclic, or opiionally substituted heterocyclic Cu4aU^yl: 
R]2 is hydrogen, Ci. 10 alkyl, optionally substituted aryl or optionally substituted ar>'lalkyl: 
I S provided that: 

when n -1 than Y is substituted in the 2'- or 3'- position: 
when n =2 than Y is di-substituted in the 2*- J- position: 
further provided that 

when X I is S. m= I , R | is 4-cihyl. and n= I than Y is noi 2-mcthoxy: 
20 or a phamiaceutically acceptably salt thereof. 

27. The compound according to Claim 26 wherein R | is substituted in the 3-posttion. the 
4- pt>sition or di-substitutcd in the 3.4- position by an electron withdrawing moiety. 

25 28. The compound according 10 Claim 26 or 27 wherein Y is mono-subsiiiutcd in ihe 2 - 
position or 3'- position, or is disubsiiiutcd in the 2' or 3' posiiiim ol a monocyclic riny 

29. The compound accordini: u> Claim 26 or 27 whcrcm n amd m arc each equal 10 I ni 
more. 

30 

30. A pharmaceutical compt>sition comprising a compound according 10 any ol Claim.s 2^^ 
to 29 and a pharmaccutically acceptable carrier or diluent. 



31. 



A procc.<;s for producing a cyano phenol dcrivaiivc of the lormula: 
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OH 




wherein R | is as defined lor Fonnula (I) above, which method comprises 
a) reacting a compound of the formula: 

OH 




wherein X is halogen 

5 wifii copper (I) cyanide, dimethylformamide, irielhylaraine and a caialyuc amouni t>r 
dimethylamino pyridine. 



32. The prwess according lo Claim 3 1 wherein ihe lempcraiurc is aboui 60 lo aboui 80 C. 
and X is bromine. 

10 
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AMENDED CLAIMS 

[received by the International Bureau on 16 3uly 1996 (16.07.96); 

original claims 1-32 replaced by amended claims 1-32 (3 pages)] 

N-(2-Bromophenyl)-N**[2-difnethylaminosulfonylainino]phenyl]uiea 
N-[2-(Phenethylsulfonyiainino)phenyI]-N'-(2-bromophenyI)uiiea 

N-[2-[(2-Acetamido-4-naethylthiazoi-S-yl)sulfonylannino]phenyl]-N'-(2-bromophenyl)urea 
N-[2-[(23-Dichlorothien-5-yl)]sulfonylaminolphenyll-N-(2-broniophenyl)urea 
5 N-[2-((3,5-Bistrifluoromethylphenyl)sulfonylaniino]phenyl]-N'-(2-b^^ 

N-[2-[(2'BenzyI)sulfonylanMno]-(5-uifluoroniethyl)phenyl]-NX2-broniophenyO 
N-[2-[2-(3-Nitrophenyl)5ulfonylamino]phenyl]-N-(2-bromophenyl)urea 
N-[2-[2-(4-Phenoxyphenyl)sulfonylamino]phenyl]-N'-(2*broroophenyl) urea 
N-([2-( I S)- 10-Caniphorsulfonylamino]phenyI]-N'-(2-bromophenyl)urea 
1 0 N-[[2-( 1 R)- 10-Caniphorsulfonylafntno]phenyl]-N'-(2-broniopheny I)urea 

N-[2-[2-(2-Niin>-(4-trifluororaethyl)phcnyl)sulfonylaraino]phenyl-N'-(2-bromo 
N-[2-(2-Amino-(4-trifluoroineUiyI) phenyl) sulfonylamino] phenyl]- N'-(2- 

broniophenyOurea ; or 
N-[2-(aminosuIfonyI phenyl) 3-ainino phenyl] N'-(2-bromo phenyl) urea. 



15 



25. A pharmaceutical composition comprising a compound according to any of Claims 
20 to 24 ahd a pharmaceutiqally acceptable carrier or diluent. 



26. A compound of the formula: 




wherein 

X is oxygen or sulfur; 

X I is oxygen or sulfur; 

Rl is independenUy selected from hydrogen; halogen; nitro; cyano; halosubsiituied Ci-io 
alkyl; Ci-io alkyl; C2-10 alkenyl; Ci-io alkoxy; halosubstituled C i - lo alkoxy; azide; 
S(0)tR4; hydroxy; hydroxyCi^lkyl; aryl; aryl Ci-4 alkyl; aryloxy; aryl Ci-4 
alkyloxy; heteroaxyl; heteroarylalkyl; heterocyclic, heterocyclicCi^alkyl; 
heteroarylC]^ alkyloxy; aryl C2-10 alkenyl; heteroaiyl C2-I0 alkenyl; heterocyclic 
C2-10 alkenyl; NR4R5; C2-IO alkenyl C(0)NR4R5; C(0)NR4R5; C(O)NR4R|0; 
S(0)3H; S(0)3R8; Ci-ioalkyl C(0)Ri 1; C2-IO alkenyl C(0)Ri 1; C2-IO alkenyl 
C(0)ORi I ; C(0)Ri | ; C(0)ORi 2; 0C(0) R 1 1 ; hfR4C(0)Ri 1 ; or two R | moieties 
togeUier may form 0-(CH2)sO- or a 5 to 6 membered unsaturated ring; 

t is 0, or an integer having a value of 1 or 2; 

s is an integer having a value of 1 to 3; 
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R4 and Rs are independently hydrogen, optionally substituted C 1.4 alkyl, optionally 

substituted aiyl, optionally substituted aiyl C].4alkyl. optionally substituted heteroaryl. 
optionally substituted heteroaryl C]^ alky], heterocyclic, heterocyclic Ci^ alkyl, or 
R4 and R5 together with the niuogen to which they are attached form a 5 to 7 member 
5 ring which may optionally comprise an additional heteroatom selected from O/N/S; 

Y is independently selected from halogen; niu-o; cyano; halosubstituted Ci-iQalkyl; Ci-io 
alkyl; C2-l0alkenyl; CMoalkoxy; halosubstituted C mo alkoxy; azide; S(0)tR4; 
hydroxy; hydroxy Ci-4alkyl; aryl; aryl C1-4 alkyl; aryloxy; arylCi-4 alkyloxy; 
heteroaryl; heteroarylalkyl; heteroarylCi^ alkyloxy; heterocyclic, heterocyclic C]. 
10 4alkyl; aryl C2-IO alkenyl; heteroaryl Cz-lO^nyl; heterocyclic C2-IO alkcnyl; 

NR4R5; C2-10alkenyI C(0)NR4R5; C(0)NR4R5; C(O)NR4Rl0; S(0)3H; S(0)3R8; 
C MO alkyl C(0)R n ; C2- 10 alkenyl C(0)Ri i ; C2- 10 alkenyl C(0)OR 1 1 ; C(0)Ri 1 ; 
C(0)0Ri2; 0C(0) Rn; NR4C(0)Ri 1; or two Y moieUes together may form 
0-(CH2^0- or a S to 6 membered unsaturated ring; 
IS n is an integer having a value of 1 to 2; 
m is an integer having a value of 1 to 3; 
Rg is hydrogen or C]^ alkyl; 
RlO is Ci- 10 alkyl C(0)2R8; 

R 11 is hydrogen. C1.4 alkyl, optionally substituted aryl, optionally substituted aiyl 
20 C 1 .4alkyl, optionally substituted heteroaryl, optionally substituted heteroaryl C 1. 

4alkyl, optionally substituted heterocyclic, or optionally substituted heterocyclic Cj. 
4alkyl; 

R12 is hydrogen, Ci-io alkyl, optionally substituted aryl or optionally substituted arylalkyi; 
provided that: 

25 when n =1 than Y is substituted in the 2 - or 3'- position; 

when n =2 than Y is di-substituted in the 2 - 3*- position; 
further provided that 

when X 1 is S, ra=l, Ri is 4-ethyI, and n=l than Y is not 2-methoxy; 
or a pharmaceutically acceptably salt thereof. 

30 

27. The compound according to Claim 26 wheiein Ri is substituted in the 3-position, 
the 4- position or di-substituted in the 3.4- position by an electron withdrawing moiety. 

28. The compound according to Claim 26 or 27 wherein Y is mono-substituted in the 2 - 
35 position or 3'- position, or is disubstituted in the T or 3' position of a monocyclic ring. 

29. The compound according to Claim 26 or 27 wherein n amd m are each equal to 1 or 
more. 

AMENDED SHEET (ARnCLE 19) 
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30. A phamaceutical composition comprising a compound according to any of Claims 
26 to 29 and a phannaceuticaUy acceptable carrier or dUuent. 



5 3J. 



A pn^ for producing a cyano phenol derivaUve of the formula; 




wherein R , is as defined for Fomula (I) above, which method comprises 
a) reacting a compound of the fonnula: 

OH 




' Wherein X is halogen 



r~,h"r' <""«*y'fom.«.ide. «eu,ylami„e and a caulyUc a™o»„, of 

aimethylamino pyridine. 



80-r JH'f^T" '° "'"'^ "'^ y^mpcr^i^re is about 60 to about 

ov c and X is bromme. 
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